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(54) FUEL BATTERY 

(57)Abstract: 

PURPOSE: To simplify a feeding system while simplifying 
the structure, to maintain high efficiency, and to achieve 
reduction in the size by feeding liquid fuel 
perpendicularly to the stream of oxidant gas when the 
liquid fuel and the oxidant gas are fed to a stack, in 
which a plurality of electromotive parts having 
electrolyte plates are piled up. 

CONSTITUTION: An electromotive part 4 comprises a 
fuel electrode 2 which is an anode, an oxidant electrode 
3 which is a cathode, and an electrolyte plate 1 
sandwiched between them. The fuel electrode 2 and the 
oxidant electrode 3 are formed of conductive porous 
body so that a gas such as the fuel and the oxidant as 
well as electrons can be channeled therein. A plurality of 
the electromotive parts 4 are formed through a 
separator 5, to form a stock 6, which become a battery 
main body. The separator 5 is also formed of conductive 



Searching PAJ 



2/2 s<—is 



material so that it can function as a collecting plate for passing electrons thus generated. In this 
structure, the oxidant gas is channeled from the lower part to the upper part of the stock 6 f and 
the stream is smoothed by using the heat generated by battery reaction, A plurality of feeding 
grooves 7 for flowing the gas vertically are provided on the surface of the separator 5 abutting 
on the oxidant electrode 3. 
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[flttf] BOS 2. H4bM«3d3J:c;cti&K*a 
2, 3I=»I9 **ife**ltJI**-r«&«*4tttfMI 
BILfc^-yf 6*«JU «**i LT £ffil> 

If. « ***** AKrt © tti*ftttl*e«a l= * y «*« 




(2) 



1 8 8 0 0 8 



[ftm**©BBH 

1 1 BttJWa teiif^e, h affile 

«#*;»tfcB«s«£B-r<5i8aa£«asB Ltx* 
****au mmt Lxm*i&n£m^&kMz. a 

<bSfl#X£WEX* 9?a«afll=»?TBB*AI=X 

ftrBX*:y$©rtJi®©5*. BBBBS0MIBtB 

<tt1 oroSlzjftoT. BeifeftffltfxaBii&Ba 
fc*ftl=» BEB*a0!>ttBI=aBB*B*fit 

[B*a2] ltrc»H«0!>lirGi»t:Jna&«r«iii 
BUS. 

[n*B3] «rEBfl:a«i=. 1trEBfc«#x£BB 
at-rsaaai Ba©B»aa. 

CB*3S4] ItrEBttBAIS. HiJEj8<*B*43iAI&© 

■*«»«■ a* * &ba **t* w t & aa t r 

4»*ai BB©BAB?fe. 

[R*«5] ae*ft:Ba*aeB*Bi=«B:b-c« 
B-rtBBBOBBl::!*. IMb*B4tBB£4tTl.t«C 

«t*setr5if*si Baaaaaa. 

[ffi*B6] fflGIWIlt BBHB£©Sa{*.Ll:: 

sites im=b* & a Amzammitim* * 

*tltiE«ABfl:aB©a®i=w»»»te© 
^•p h:/fiatt*B*B££afe*BK4tMBB?l::J: 

Bft. 

[is*35 7] aaa. aft«afe*tfraaai=»»* 

BBLfcX* y**aBU B»fc LTft*B*«Bl« 
Bft;8l:«'X£1tEX*-yJ>©BJl®l=iaoT 

BB*ai=BT * 5 aa LfeB**ai= fetxr, 

»#X*SBJ»AI=B*B<biW#xaBa*BH\ 
fro* BEx*-y$©WiB©5*u UrEBa«i©4Sffi 
j^oftrEB<bffl#x©a*ii:¥fTl=IBBS*i.fc 
t4,io©®|c»-3-C. ttBK1b*l*fxa>*4i& 
ItS-T^Jz^'S^fillc. ttEB*aeaBI=BE**B 

a*«Ba«i-*«*«BBA»*»i7\ 

aEattBa«mEB*B£tt«0?lB1*a 
ttBft8lcBB*-«J:**aLfeC£**a 

[K*«8] ltTE-b/<U-^(DltrEJ(8»ata-r4ti 
l=. HTE?ai#K»SIA»lC|RlltT-Sg*<BBP**ifcja«: 



Kit 6tir C £ * ($«£•*- «a*3S 7 
GBaBBBa. . 

[SW19] ItrKiattBAli, UTEattBAaAB 
© % « * T-BAtfa* > * 4» 6 31 A * *v * C t £ <t*B £ 

r*a*« 7 eb©bbb». 
[»*ai o] aEaaaasnEBaacaBA-c 
* ^ea© a® ici*. Btbaaa^asiKTi^ 
=. t *aa * -r s ass 7 eaoaaaa. 
cis*3S 1 1 ] bebbbi*. BBBaarointtt-t 
i=«feBiM=s£ & & s«i=«»a^btt«E * 

zfa h>eatt«sss#ft*ii-fc««a<b«Ka ; Fr=«fc 
y «***rct»* c t *aat *-*a*a 7 eb©«b 
a*. 

caaai 2] aaa. mitmmts^u^*nmmm 
rca*£4ife«BBB£*-r«&aa*«ftttB Lfcx 
*v9**a-r«Baaai=£ivc. aex*y9i*. 

[a*ai 3] aaaa*. ±tLxmnmtMitm 
ate«fctfc*t&aaai=aa**tfcaa«a^6**je 
asp. a*«BEsaai=BB*- 
nrEfiaes©a<bfi«iai=fci^rak Lfc*©iaiite^a^ 

&BfiE**tfcy. ltrE*laliR^SIia^bS'jai=aLTl6 

1+ & ^fca<bjwa * c s * * aift-r 4 a 1 ©*aiR 
©7k aiR^s *<» iR#jr*- s * * ajs-r * a 2 ais 

*B*6£V. ffirEa2©*®HR*eiiHrEai ©7k© 

*c t^^afrsaftajfe. 
[R*ai4] ^saaaa. aaa^BftAiafej: 
c *i e, jiaaicaft * *itz aaaa -& ^ *eaa*< 
a&a. aaai*i=j:yaai=aa$4i. <&-&aa©B 

ff©aaa©aaB]b<BEaaaa!=B lt ^«aa« 

BLTBU. WEB«B®#B7ktt&B*fcl4a7k14*a 

a*#« urt^ c t £aa£-*-$«aB5fe. 
[a^i 5] aaa^aibtqaa^uEw^&^aa 
i=»a4#vfca«BH^6«:*aaaai=a3^r. me 
»»Bai*a»«*7v— r-f v^t»a*tsi«s 
a*-c^*ct*aai:-*-*a»aa. 

[BB©BMB«CttB] 

[0001] 

[a^©aa»s3 *bwi*. afiajfe. ai=/ha<bi= 
mvtz&nnmzMT*. 

[0002] 

[a*©aai aaaaa. ai*©aaaat lti*s& 

nt Lr#x«aar« y vasaaaa. jsaaaa 
saaajfi. aaaaB&aaaa. T^u*yaa«a 
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[0003] m&l&ttb LX**S-JlrZmMz**/ 

-jg«rtt(=«tori**. c©* a fcast* i*«!©ams 
&i=-3i*Ttn*-c. i^Jhwi/x^A-etam^aib 

*Sa*©»*3SS?i:Lr, *§S©3 A LT 

^*fc»T?fty. :<iti*r «fe6i=*s<t>*ft*ifc 

[0 0 0 4] ttgEMfcMftt LT. OAS*. * 

-T-f*«». Ssaassf©«-ga«t*. 

ft* £ * l=^»ik * *u * 6 1= Z ? A4£4tX* * ti 

A^U -%*3!rt>=**fel±. atLtttJHBfrlHKtlllj&c 

B»i«*<iB3e**t*. =*i6»*a*«fflLfc»^. a* 

«>ft«A<«-3f=ftl=, a;fe£5E&LTOAa»$£B!l*'> 
tuittT?#5t<0©, -#a;6TI;t-€-©SSI=**LT 
<£fflB*Ha<£<. tf-^^Ufcaaicte^lRj^T**. 
*fc. =*aa6Tli»a*<».5i3SaT#-S#B.. 3ER 

t«at35» , r*etj6<HK«:fcft. a«©ffiffll$ra© 

l**fJS*<ltL < . J: y SftlHNDffBllcfilUfcaSfttfR* 
[0005] ;z©<fc?fc|gffi<D— LT. ± 

C i A<T#-& £: t*-5*J^S* 

a*A^*^OA«Si^©/Jv»«*CDfffflll=ffitf>T%ifiJ 



[0006] mtmt i-csjureffl-ce 

ESSIES- tttfcL^ Lr#X$ttfflt«« 
OAa«^OIBRS**</jx*^i:tt^j{. v 

ffis*#>t-si:aEai=s-r4^xstt*#<. a*©* 

fcJ±^StSg*m<. 44HMMWUOWJ:L 
TliEeJKll=**JT&*. tto-C. *{t***J8l«feB 

fflanssss-r-s-tT-ropsgit. vraLfej:*i=. «e* 
iz& y at?fc«>i=7i«i/^6<, *feiMt*i*f x* & y at? 

fc-C. C©**©«JtT?tt/J^b-r-SCt6<BIS'5:-i: 

[0007] y >a&m«a**iuttittt& 
*&i-@{*a#SM«**a*^©tt*a>«*4 

am#x tafcswx *tk>^^q r=a»*5- a. a 

t*.fc5l=35-*-£:t*?ai&J^e>. >*;kd*T;*.3!e 

Kiar # -s/fitff a*<£ c * «t ? i=* # <fa»*r= l 

Tfc£„ 4IX.ME. ltlllfltK«S«S»Bail©«X5 1 A'>^ 

ea-ciis J:i£Lfcy>»iB«»«jfi9fci**«:y» a 

SRIlfc*tf«ttai=aiBRTfcS«;lli&K£«#l= 
#x -SJg^ J: y J: c© 

■t*#*s«r. ja»ic»»tt^/jN*<-r5t/-K>^^p 

[0 0 0 8] JiaLfc«fc5'EEjSlI=««lL. /J^<b^©» 

^«*T. **K»*T»l=K«-fc«»»K^&±« 
<bSiJ^X*«»(7>ett&^fil i n C*Hl=«rTtT«** 
*i:^l=. »fc«I^SSlt^fill=SlErfc*5>l=B5ft©T 
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l*_t2E ufcd: o ftSttttt *? «ttlfe*Jft&*i.T L> 
[0009]±E Lfeifttttt*l*tt(*. ^e*T-jS<*«S 

tbrza-r -&*©©. «a<oraH*-^A/-efcy. -t*v&© 

:*G]l=2iflfc-5lM*g28-*-**©©. ±IrJS*ISH=I4* 

*fc±S£Lfc«fc?r=. cro^scaJSJfe-ei*, X*v*Jl 
9&jBAlR , K£a>MI=IKn«<i&K-C. A*o«Wt#©^jB 

r=. ^«8e*fss*A-r4f=«)©a»roAyp*iBit<E 

«£*<a$tl=fc.&tf*y-T?fc<. *©s 

w©a*«3S«:i=j3t^ri*. mb*9*sft-rfc«>i= 

'>£<£*X*ry*J£®©It<bafla8P«'l=;*.y<i' h£BJ 
l+*j&S*<fc« - £ tit S£ffi*tl= LTl««. 
[OOIO] tfelftftKflfi. 1iri£LfcJ:5f=. T»* 

BJfesjccxssff 

*v4SKA<fi < is. o tiawtt □ X 4 £ 1% => 

[ooi i] mjfe©»*#iti=§iL.Ti*, (**© 
*ffl*>. *®s©«#S;6T-i4S;fesp,Bia©&ffl*j:< 

L.TttfllOlRl±.*H-Sf=«)l=. «-lC*3b<10t>**S© 
»»ttl+««£fiil*TI.*fc. flAtf. jSffl©'J>&l!S8 

5000~10000cm2-e, ^*vSasaiHJ©ffifllA< «fc 
<fc*«fc3l=tt»f*lt*fctf>l=H:. ffifel 5~3 0ton 
©» It ItS £ mt S gB-C$S<6tt If * rt*ttt« & & 

i\ .tor. fS*ro«saa/ 5 t!ji=ffi^&*fC*fc»»#it 



[oo i 2] --fi. ffissroMas© ->*^ a £«$tr= 
sat*. Basjsro^fitfei: lttka<*i:*a<» c©* 

[0 0 13] #l=. /<— ^U^P*— 7R>*yU7fc>H 

:Nafion:Du PontttS) fcfc*©^P h >3SB14 

i*> itRw«a (is~i oot) /j\ 

»«»ffl©«JHt LTMfrc#*0t. =©J:5ftlQO 

■c£i;**i**tt©tt»-i?*fetfrsfc». «fti»<t 
aa® T?©7k©jSB©Bgai±-S3gai7S: t, © t * 

[0 0 14] «£3lE©«aBJ6-Ctts «a6*(t©aai=ffi 

asus** t>*ut*. ^©s»iiii=ffiaspay^ k^e 

ML. C©£ft*ft*$ h©SBI=£j**Stt»*1*-C 
^flt*©Hift*ffor^fc. B4 2l=tt*©8tfBMJ© 

[ooi s] -r<t*>*H4 2i=«r*3i=» JKaajfe* 

#8 i ©0Jffii=. ?a7-8 2 yttitfcffisttttssr 
f K83t, -€-©S«fflil=ffiSl»ffiy-j7 h 8 4 £StB 
C0)&%.mtiiir<7 h 8 4©TI=a«7KlHliR^ h 5 

4-&Kit» c*i&*saAyp8 6 taatbP8 7©ib 

l*fcajfe*-*5 7rtlClBltt^-4. ffi«©««Sf*. ^P 
T-8 2l=T<T'&tV £jS*£^f£ffifUiffift#fclj$r 
^ K-8 4rtl=Sie>^ c©ffift»Hjy^ h8 4©rtMS 

4»>^8 si=igjR*ti. »ajffiai±ssmn8 7$so 

[OOI 6] Jiie©J:5JS:^7k©lHliS*^*. 
*v4 e fc-5'S/h»©«M4S/ s tfel~Sffl-r4i. ?P7-gft 
©E»S*Hf>^PT-©tt:a^«l«t?#*<>Ei:y. 

5. tel=i£fiMt©lE]ite*&liS36*;KTl*-5j&t. ^« 
* ^ u% o f^SHt * 1* * f3 &T? l*S^b«ftlcffi S-T 4 x * 

;M?-£tt*&-*-s&fij!)<fcy. Bcawi=i*;u^-Jtt* 
[ooi 7] Ltc&*3X'hi&<»mnw}&*nmTtz>tzib 

& « * * Mtdir « wily es & «c « . 

[ooi8] f&nmmo>->*7-iKZisimzTzm 
nmst L.-c-E-©«je±©^s*<fc4. 

[ooi9] H4 3i= y >MMmnmm*mi:VT*o> 
-t&tottmmm&ifHTo -©«^> K^b*ja3 8, a 

SISS3 6. K«a3 7ANe>«c4fi©fiS©lSHIHI=-b/< 
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mmiRtt&nmmzm&LT&ii- &*i.fc-te/< sji 

asss^r &[z*z;-)\,mo>m 
i±jifty$fc<*ttro8#£iis-rfcit>. ffai=HLTi*. * 

[0 0 2 0] Z(D«fc5l=«*<D«Jtro«S»a5feT?l±. w 
©K«&Jt©3i[S&fc LT-feAU— ZMlttt 

£S#iart©i5tos#e£*#<i*<3?.&£#fc(,\, m 

lz % SS»t Lr^fflr«B«t£<EUL-b/<U-^SaS< 

y, ©«<*£*# <-t*;*.5£*t«Ei,\, 

[002 1] w©«fc5ft^4:)&">&, *3lEfl>fiSSUt?fe-S 
(*«tt©i5a&«<*«£r #£fc*lf < flljU *8*4«;6 

*^irii=siei-. -tfcfrt.aat^icafc^-c, *©4geB-c 
©*£i=i*«»©e«8Pi::s*u i o©sM^e>st6% 

H©{8ta. ifej£4fel©[a]*l*<fT*., *fc-b/<U-^A^S 

•5. w(0J:5'S:#x.*tt-rTfl=#BflBB6 3-1 4 1 2 6 
6 -f^HL #§SflB 6 3 - 1 4 1 2 7 O #^$8fc iflcgB*: 

[0 0 2 2] L*Lfc*t&C©<fc5fc«j£©«#m;i!i-e 
[0 0 2 3] ffl«©«S««J6-(?l*B»HH^6©S»H 

[0 0 2 4] 1fli£©A— ^A^Da-TfO^JU 

*Vi :Nafion Du PontttSS) UHOfn h > 

*l=**tSS*l*<D-C. **f=**MMI©*#J&ttFgU 
J»Jp*t«T-r*. Lfci<oi:»fiffil=^t5«fi+l: 
ii» **y'-;u^©5aEft;©i@-&(*>aE«;©m#H : £, 



[0 0 2 5] te*a>mfili=fc^Ti**fl)*fiE*<S 

:4. «ra©H(tK»^SK»«jfei=fet*r(*. wan 

«HMii. S«JE<iBI=J:y^fiE-r**©*b, jK^S^&SK 
*ir < •57KA<#^-r.5©-C*»AtiSf9l=«:-5. 
[0 0 2 6] w©«KES*E1&ai=SALT«f&Lfc7K-¥> 

[0027] f&at©jn<. aarosimsi* *&&xfizm 

*©«»*ttMI=««Lfc*J«©iR»*jferau as* 

©ttiftSNL £i*tteH*uEm*«*u *o««w© 

EJBb&<JEl*fc*!>C © <fc 5 n XWMHIi-masSJ-C 
fc*. 

[0028] H28C, 2®©SimfiS*«MW=afe'<3^ 

3 7tMBtw. eoiissss. 3 8f*MtJHa-e* 

U. 2-3©jgS«P5 5f*U— K5 7IZj:-3-C®afi«)l=iS 
JNI=»ttSsll-Cl*.&. ^0©«imS»ro*Bfifii3 7 a. 3 

7 b&.vmitMmmi£it. *y*?Tn«. «#©«*& 

Xtf£jaM*©#HJI*» Mt««fct— ^©ffiMfr&fi^ 
= t^f5. H2 8l=fetvxi*JB»©«i&tt«»Stta 
58*b, BMt«#X©ffc|&I*«fcffl3Ktt5 9!=T*To 

[0 0 2 9] C©«^ -0©«BSS©«i|SMS3 7 a 
fc. ^©SISSP©K'fbBlJffi3 8 a tlSStt©K3ftffi3 7 
b £©IHIzfi, att43iaA<^Crt^. *fcit{bSija8 3 

8 a t^bfijfii3 8 b <t©Mlzt,P«l=Be©^)ia^ 

[0 0 3 0] C©t#Hfi*»aiBO*y. «»3iEK5 

8. K-fbSdssKs grzasai LTfffflr*iftHA^« 

LTL^S £1ir&©Si443Elc Lfc*<oT-f ^->©«»A< 

[003 1] LfcitoT. J:S5©Sn<. «»©*««$ 
fitMtflzL-CHyiJlcSfcU «»«<&SB8. ±««5©@ 

©3a**<«TL-CL*5fci6. w©J:-5'EESffDX^i£ 

[0032] -»i=«»«ai=ttt&-r**»i l 

«»i Lt^Jffifflt6«6li, OAi 
»*©JB*«**</h*^tl4l»jt.» #X©!&S$#jl* 
i:«SI=S-r*^aiJ^$< . *56©/J\fifl:l=lM;«i 

fi*<B<. /J^«Sffi©JK«mjfiro«8»i: LTIi. ff® 
H l=* WC fc * . (tot tffltxfc Sff «j&4t/Jv 

ffl©mn*<iia-cs*. 
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[0 0 3 3] $fctt«m© #xt,. >*y-;u. 

■ttismar/- KHftrcfet^ri*. fltaisttrostua 

[0 0 3 4] *Wfc«!)W«Sttl=«*lfcSffiftlltt*<ttit 
SMITHS*. 

mutMtrr 

[0 0 3 5] ±2Lfc«fc5lc. -«Mfc«£*S©J«mB 
7ftl±*>x^AA<«JtT?. *©**©«jj£-Cf*/MB-lb*<B 

[0 O 3 6] 

K*«&i=£it«±Etiifl£ft%u n>mmm>wmt 

0«IS->A-rA*fBS^b-r*i:^l=. flttCMMbr* 
utIUoT. SaS*£«#Lfc±-e/MHb-r-5w££ 
Affile Lfc«»*»*««-i-« c t left*. 
[0 0 3 7] BMOK2B. fttt«lfea>llftf::#9T£ 

•So *&i=. gwo>m3ii. em§praro-f *>e3?£s 
sffitfc-rsctiz&s. ast. s»©m4r*. 

[0 0 3 8] 

[Ka^«»-r-5fc»ro¥Sfe«fco:ffffi] *j»itt±% 

&*Js»«i&i'^7 i AroiBss<bi=r-smi 

i*. ttm. &immis*vz\ixs,!Simmiz&tif2tit = . 



**itce*r Lit** ? >? £jns 

«&ex * y v a>^mmzm^xmm.-nmzm.r * 

Lfc»MsMl;ftl=fcl*T. IAEA* 7^©HII05%. 
tteftMattn***. froWElMtJWtfXOilfcfct 

<bffl^X©3it*vtlIX-r€>«fc5**lRll=. fltrESS*W£© 

[0 0 3 9] *2<D«*S%f*. **ME. ttftSU«fe«fc 
T}MMI«*m**i:#l::, K<b3!lffX£lirEA* 

i=asi*-c. ittE-fe/<u-T*©«rE»fc*atft^4a 

f=. WE»ftffl#X£SB*Al=jfc-fB*b»#X{ft«&9l 
SKIf. 6^. fUEA$*j/*©rtJia<©5^ flftEttft 

aa>«at*». A^ofiEK'(b»i*rxro36*T.tipf7i=iH 

Ktifcil>&<it 1O0!)S{=?aor. EEK-lbaiffX 
OSk*i&C£r«J:3&:*rtl=. HtrEil!8*M£©ig®l=m 
E*(*«»*«ll»»-r**#**4JIIAtt*ttlt, UTEK 
fbSflffX Ztti&MitmiSxiM&m&lt- -s t * 

SUEj8E«:«««ffE«fifii4:/«C**fl.a«:<D^e* 

[0 0 4 0] *6I=, ffS3©«ttm;fett. K*ML 1Mb 

£-fe/<U-* LTttftSJl LfcA* <7 Soffit u 
*St UT)SE«:Jf83R$fflt%5A:^|z. K<b$iJ:tfA£flrE 
A * ©«B ® l-» o T Sit* 1=^*- J: 5 « fit L fc 
K^BJfelcfet^T. ime-te/f ©fJEK-TbffJffiA: m 

■rssiz, WE»<b**x*ais»Riizafr»ft?w#x 

E«fiffi©«iffl*$^ A^oWEiS-fbSiJ^roatHt^ 

SS^X ©35*1 i: fiS5r 4*5 ft * IS AK ^ 

Slt*t*l=. IWB-fe/<U-^<DKIE«»ai»r*S 
ltrE««:«»SIIA»l=fi|ltT-«iA«IBP**lfca«: 
K«««&»*I6I+. HrEK^bS5**A*«rEK<bSiJ^A« 
«&»*^LT«J&-r*i:*l= % ltrEj««:««*i»>J!E<i 

titrEja«^««&3i<D^w*t?. ®*mm\zK&+& 

[0041] *fc*6i=, m4o>«mumt* ttnm. 
Mitmmss j: i^ci ti zmmmz&nztitzmmTti&i m 

xm*mm&mi*&tmz* mtuwx&m&x* ~j9 
o>m®miz®vxmmi5&iz3iLTt * Ltzt&nwm 
tfet^r, «rE«<4ffi©mE»<b«ffifc»^-*Bi=. itr 

EKflifid^SSfiSfillcat- Mfb*l#X«ie3l*K 
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«S®£#*. *^flrEBfcffl#xa>3S*i.£iFfi-i::Ee£ 
*tfc'>fr<i:t lotDStjaoT. ftfEafbfcWxross 

*«»tfBa»T*«*«»»AK«riait. 1tTEB<b*1 

ltrEK<bS9^Xtt«&«^ LTtftJ£-r £ 
fltrE«<*«JB*ftlEiB**a«!: <t* &*.R#o>&?*V. 

tt**ai=«*-r z.ksmiiiLtzzkzftmkLxi* 

•5. 

[0 0 4 2] SSffll^fllt «9W. 

-rsjesas^aaajBLfcx^^jiffiu s^l 

icfc^r. iirE&<b»ffii-. lirEa<fbai:tfx£ai£*ia] 
i=35-fa*b3fl#x#iSj|t£i&i+. fro. utrEx*-;/*© 
*jsa©5*. f<rE8S*4«G>as®£$*. frofitrEBfl: 

»ot. flrEKteffl **X0>3iE;K 5 fc*|Sj 

Iw. flrE**aattBf=aE*{**ft£<Baa4-«*tt 
«*»A.tt*«lt. «[E»ft*l#x*fIEiHfc«l*x« 
<S»«^L-C«J&-r«i:^l^ flTCatttttttttEaft 
a£tt«*RK{*0«*4|-e. KjBfiflll=«$&-r5 J: 5 
«J« U fc c: * ft* t L T H*. 
[0 0 4 3] *fc*&l=. aB0«a«ai*> «*a. 
Wtfli6J:tfc*i6Wai:«»Stifc«IWSt* 

-r*s«»*a»a« Lf=x * ejurr saaaa 
[0044] **M06i±eKK*&i=£it-ci*. *r 

LT^4fe«). K<bffl*fX$ja«WI=3ifrwtAt-e# 

<. *tta*0«vfti::*«itx*{R*4twttfctt«. 
*fc. aaenait-rt;: mm±a> 

[0 0 4 5] *M©»2©l»"Ca5**«7k©»HJ*a 

©aas*tfc**«*i*. te©****?**©-** 

[0 0 4 6] KMi. a<b3lia±: auntie,© 
W*ai=«*3;fcfc«#HJl**r Kftffl 

ai=ttLTRit&fcKftjrafr&±i:«*«ftjft-r«m 



1 ©**,#£. *i©*A{ti=*LTist*&4ifti ©* 

?li**»*»r **t«4rt-*» 2 ©*?L*l**©X*i« 
STfi] l=7& o T ¥«3«mgj!></h * < fc & <fc 3 Ic* A £ *i"C 
1*4 C t i: i-«**«*-e & -5 . 
[0 0 4 7] «jtli. A>*a>&{*Kft£JBl*fe 
JB**jtl=&l«Ttt. 6lTI=«r««^jB»«?6i LT 

*»*•*. 

[oo4 8] **^-;u*©«*t*JB*ai=«*S*u 
K<bfillfill=liK*A<«t&**iS. X»y— /u«ff£Lfe 
i§£?fe© «fc 3 fcKfctfiSc 

[0049] «*ffi (7V — K) :CH 3 OH + H 2 0 

-» CO2 +6 H+ +6 e 
mtmm (*V— K) : 3/202 +6 H + +6 e -> 

3 H2 O 

£KJS : CH3 OH+ 3/202 -* CO2 +2 H2 O 

«*aT?li**y ^;u£JSU 
gJSSiioTK^S-CKjgtSJE LT 3 
7k*±fiE-T-S. C©J:5&fiJ&£;s.A— XI=fT*3l*-*l= 

[0 0 5 0] £fc, /|«iHffl0)fS$S£Lf:«^ 
«»l<i:»*«t Lie £;h,£ ft 5 

[0051] ^-<Dfc«>lc*8aflWI=felt-S, BMbSJa© 
«Jttt^?l«:tttftJBaaffil=»-r-5J:3Kl+*^ & 

siM«a<bfflaa*£*fi{*i u FAftaaaaa* 

0>1tmX'M<tMmiz{kCtz*.£lRilSL-f& 9 £&I=*©H 
*tt. Bftfflaaffll=»-r**5»lt6*tfc£?lttfc5 

im* £fl.f*fr & £ saibsja g «fe y t %«ae* a>a i» 

•*-'S:t>* i F^a?lg*<«lE*fH*J:y/h*U>* 
?H**aftSWa«HI=»r*J:3KI+6nfc^B.fl:ft* 

tM4^fl,«:«fe y «*a<bJBi=a«i*i±«. -t^ic* y* 
A<xA-xi=a^bsiaa®<fc y »***ist,©-efc-5o 
[0052] *sswi4. »i=aft»aT?^*-r***«j« 
-Tft^^fii o oicjaTaJiafi-etfK-r 
s««aifei=iSffl-r*i:^*4T;a&So -r'&t>%. ^?tft 
©^iaBesaic^-STKoKHjiii. **<ja(*©a^i=^ra!i 
i=f^ffl-r-i.fctoT?fe-5„ 

[0 0 5 3] fM&SKiWSl 0 0 , CJUTa>JK»IS, : fi < k L 

ti*. r;u«yaa*i«jfi. ^»ftaE*#Ti=fei+4 
<*»»^m«Hi*-f*>K»a*«-r*s»^-fl:$a!6x 

&fty. C*V$K*l=je«Lfct(DI*a«jS<D31t**<»l 
7/- Kt* V— K©SJtaH05IE^*l»JtStl. 

ftssejfe^^/jv^^b. *tt<b-r*±-eiSLT^5. m« 

t?l*^n h>m»14<D@(*S# : ?-ffi*<Sgffl-(bLT^.& 

[0054] *f=. afttt&0/j*&ft««aLfe««. 
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[0055] *si<7> s M©m 3 -e&asmspRsromEa 

fcaaaasw-r sesasax.. «tta>s*tt«ta9u 
*4tf#as*u *^*jgsaa>aJBaa>aasA<flrgEa 

«*a»l=at»T. flE«>«ffirA«<a*tt6 U < l*« 

*tt*a*£*r lt t Sltat-r £ trot? fes. 

[0 0 5 6] -r^t)*.. Bi-toawajfefcisi^-ctt. a 
Btproas?^B t L-ca«a>asaa>£a«j*8!ia-cfc 
*s/*»aaa**-*fl:a*®tti=» maai::*** 
• aa u **tM*aa4giBf= Lt4<oT*»$ 
aa 4: *tRraaa*e t l< r*a*aaa*a 

[0057] j*i±<o«fc5i=3|E*wi=a-5a»aai*se> 
a*ttai* La*tt**i-fea-»o asMaaa-ea 
j*Lfc**a^i=«iRLrM«affl*«i=atEttaa 

£i»jt*- &&i==oaai=aivca*a 
eftstna^&o^oaaa u=*i=*tta<r 
a. -f^vaaatttaa-ea^^i^a^feaaca 

to 

[oo5 8] Lfc*<ot, c©««aa*a^fca»a 
■ei*. aar«saaa4>i=rMcaaAd*t*i=aaa 
*i=;*£#ams5. *f=. aib*jai=*si\r£Cfc*i* 
-r*-v*M::«itt<k*i3,fc«>. aaaa Jsi*i--e<D'r;i->fi 

[0059] *Ani=a«a*ttti<i*a*tt**fc 

a:*** •/•jAtKPW. ajsaea c-tf?^) a 
©y;u«fc#a«:if*«aa-c#*i 
[ooeo] *f=. aaatuTi*. ai*s#*a»a 
<Da*iz;t«AA«>Batt*A4t*&*i«. @«;a«-* 
aaat l.ti*. *n h>aattBtt;s#^a«a£ l 
t. /<— 7/u^-n»— 7i?>x^>a7K'jT— cms 

£ :Nafion( *SDu Pont tt§£) X^>l$$«t$ 

jK y * u >£©a-f * >aaa*<aif & ft*. 

[006 1] w<7>J:5JSaae?*«t^c:tlzJ:y. 4: 

a«©#T--t»ai*a<baai3*ofaaai=attr4fiJs 
fesro^r*tfl>+ttaaai: LT*B-rta*&?a 



aaAaa±tt**r. >oaa©ea»©a««s^ 
i=aai=a« Lfcajs-efcsanaifiifcaa-r* 

[0062] #1=. aftosaaa^-oafiPSstMrffiM 
i=aa-r«#&& lti£«-a*a?o*«**»« ■ a 
aaaatta a?i=j= y aaaa-r **a. R*sasa>jB 
£ ■ a*aa£i»it*£fctf>i=a«ffifci: sfl-L-caa 
y«*a, fc*iM**att*#«-r*»f=a»a>aaa 
*^»aaa«**t« * a i=— (Mbs-a-T^s-*-*** 

[oo6 3] s&ic c*i/b<o^r=*ju-caaao>a 
*. $ a a fe«(=aa0!>aaaa>aaff » *t*«it 

[oo6 4] &.iz*m<K>g&HD&4-e&z>'mmmwtz± 
i:*«a«a*iiiia.*fc*>©«*B»tt. mnmtMit 
mm&xfz*is>mwmiz&ft2titzmm&m&i8iz.tzi& 

[oo6 5] bp*, saaicasnri*. ana&roae 
ai=a«aaa©«a±a*^i:fca$i=. aaai= 
»assi«L7/-f<yfi:»ffi*t. aiH«sit=fi£ 

1 fc ta * ©a 6 *v a aaaatfa & *i 

[0066] *&i=aa«»aai=fci,vcr*. ana. 
aibaa** chimb* &*«eaa*tt*ABattK 
aL-cffli^Tus. c rotable it. urss^aaf^sfi-e 
a»wii=p— f— *>a >t LT^aztAws li*. 

[00 6 7] 

immm «t. **aa>BJiBBi::-9itTaa , r*. 
*r* *im@woai -e&a. BaaaajstflfcitM 
^fxroett&s/xxAoaafb. se>u;f=aa<offia-(bi= 
* y. a&aa* Lfci-c/haft*4ifc«aajfti=oix 

[oo68]Hiit. — xaa oAaaaesBBa* 
*-r-a«jy^*^aa-c&«. Haicauvc. ma 
aa (7/-K) 2tafbB"ja (*v— p) 3fci=*y 
»a*4xfcaaa«i?ay, =4x&e«a«i. ana 

2 *$ «t vMitmrn 3 o Teas? 4 *<asE* ^ 

t&nmz fc<fct;a<bsija3i*. «a*a<b 

[oo69] -tur. ±ELfcj=?!seaa4 e-fe/tu 
5 LT«sas t s = 1 1: * y . aa*at<t 
6jj<aa**vr^*. c©x$->^6r4. s 

*Wl=l4fiaSP4fl)a@®jitSit^lRll=;» LT^frt § 

«ai=*y»a**t«. *&i=i&ai=jsi:r. ana 2 
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£©4 3fcfflaB©^ai::ftfl»£git£4,©TM4&L\, 
*fc. aa«2^att*Jffi3£tt£a«aaiL-C4,«fc 

[oo7o] cct? % *%wo>mnw&i~tsi^x. 
£ i*-ri=Bib**rx a * it £si *ttani=»*- fc 

»l=f4. tt*b»l#XJ&«X$ f f 6|z»LTSH*lRllc|i(E 
*v54 5fca3I4:-r-&i&g*<fcS.> X***6© 

6±»i=«*oT«fl:*i «rx c at-r c 1 1= <fc y . 
a»aa*ai:fc*a«a-r*aiy. mma^tmn) 
Tnacahsc&Ka*. -tc-e. zaaaa-ei*. 

[0071] «xa>ffisi*»<*:r=it'<-5t«u< 

l*fc». «»K«t::«&Sfc»*aai afbSltfX© 
At >X 

0*B1befe*l::*a-Cft«. -©aj£fr&f4. BlbSl 
#XiftaB7©a®a£*#<*£f3:£**JI-&.&*<. 

<-r«fc»l=i«*t**< UMT*fc. 

a«ttfcaaaa:&vhS<fcoTnxA<<fei:. *fca* 

*S8<Lifi^-&£. aaa**L<(4-fe/<U-*5©J3 
*4W<*-3T/J^<bl=l45FfiJtJ5:*. *fc. B©»fS 
L-ca»££ #*fJMMH7|*n»© 

Wb an #x©ee* ft y. MbM#x«ni» 

l=X-*-Cfc«tBa£:&«. *£oT. S7©gfcLTI* 
O. 5~2 0nroeSi^ 7 ©3g* fc LTI40 . 2 

~2mn«**<#*Ll\, fcifc. C;fte>B{bSI*rx#aa 
7©«M*I4. ffeiTf 5«a#X©{fta*i£$£#lStL-C 

sisrr st,©*-*-*. 

[0 0 7 2] ±&Lfc«fc5lc. dOHlSftllzjsit-S-b^ 

£0M*#ot©-efc.5. ;z©45l=. -fe/<U— 
>*;K0i55^©««6**-*-4fiPa5 (JUT, ^v>^yu 
3Rffl-b/<U-^i:ffi-r) SfflO-5wilz«ky. *ya£ 
aBtMtt-rtc 4*Mt*J:y-BB«c:J: 
ft a. ±E*/<U— * 5i:ft*rltO 

[0 0 7 3] ±ELfcj:5«f^-*>*^aa-fe/*u-* 

f*T?&o-C4,4<. Jfcftftfl&B1bffl#X&e»ML* 
«t©-Cfc*Uf £1*. ttfc. *7LK{tCBlt«a*l:: 

i*. *{*jB»*t»<b«ia3i=aAL ft 
*a*b*/<u-* 5©a*aa©Baj:ifflMb«aa' 

©®©^ft< <kt-^©5LSSCwtA<»*LU. 

(=. »<bfl!2)X©35*i£«fc<-*- -Stettin ^fl.aft:A^e> 

fc<C*#fl.S(*©?L«±y*:*<iSS-r4ci:*<»*L 



[0 0 7 4] »flrfW#X«a»7©»(4. -tS£ 

L fc «fc 3 fc^f* SiKJET -5 i, ©T? atktf*lc«M £ £ It 

5t,©-ei*fc<. wxi4H2i=^-r«fc5i=. ^aaa* 

?UX*EKBVtf yaifaxLfe^V^JUBB-fc/t 
U-* 8^ffiUS=:i:t.Ria-efe*. ::©«»: -5 fc-fe/tU 

-* s i±. aibfla 3 ai=aiba#x«aa 7 tmtt & 
tistjti:. «»a2flBi=t,aa»9$ait-5c^6<tf 

^-v>^;u*ffl-tr/<u-^ 5 (a) ciBft; 

#x*aa*en=a-raisat+« ^ t twffit**. 

[0 0 7 5] ±.tBLf=X$v*6©'>ft<±:4,1 o©a 
®I=I4. w©Slcj»oTj«t*:a»»Aai 0*BBft*l 

s<fc?i=. aaaABaaaai 1 *tttB&h.-cii«. 

a caw. B«H-efc*«a.tf*aB£aa£8:s** 
/— yutrog^jfcflO (4. x*<y$6©BB*&a*A 
t?Kaa2ictta**i-5. a<(b»#x£Tafr 

A<a»-caatft5. j=^t, a*aaaAai 014. 

X* 6©nra®©5*>, -t"F®£ai^f;:4 0©®© 

lvr*i*M=J&oTKIt*i:*l=, aibatfXOBJifcB 

■ea*. *fc. ?««:«saaAKi o*©«f*«a$%a 
*t?x4« 6©fljs*N&«saffi2icfita-r*fc»i= 

14. J:13Lfc4-3©X^ry^fiJffi©5*.. gSfl!4(I9» 
Bt?aJlE*ih-5 2 0©ll!lffi©^ft< ki—?s («*(ia 

14a) cj&ot. j*{*aaaAKi ostsits. -r* 
t>*.. ±iBja»jsaaAai o«4. x$ ^^e©ns® 
©5*, esa4©flB®Tf«fifc**t^®. aa-rsta 
«ffi2ffl«asttsi?. ^-3a<ba#x©awifciFff 

l=ES**i.fc^'&< t4ilo©S4a|cjftoT. a-fbffll 

#x©3fch.fcax-r*«t5fc;friPii=Ki+&*i-c(.*-&. * 
fc. *s*-e?a«:aa*aaa2ictta-r'Sfc»fc. ?« 
<*aas*A»i oi*3i-aA**tfc?««:aaA<. JiiHea 
s?«ga 4 a taaatt*- * 4 5 ttm&t ztix 

[0 0 7 6] C*,6l:J:ot, a^b»l**X©3iE^i^Ea 

r^ci:ft<. aaa2©agffl5±B5$ja«:aata-r* 
a5tt-r*ci:*<-e#. »(*aaaAKi 0 +©«{*« 
jft^^e^-eRyfticaaa 2 i=«ar « ^ t t^mt * 
«. t ut, c©aa«©a»ami4. »fta*rx©a 
(z^iri) t«i*aa©x^ v^e«a^©aA 

^■|Rl4:$S*»l=l41I55S#T^*fc»lc. «3t*ffla 
<b-T*-i:A<-e#*t*l=. ii±OMMm<. «fc 

o r /ha-fb-r * w t a< Rra t * . 

[o o 7 7] j:iBa«aA»asEa*ti 1 14. x 

isiticttRjstfes?, ■f-©afij-¥»aai4ai=» 
3£**i*t,©-ei4fttv fc«L. aaaAaa^awi 
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1 ©X* y<7 6fflJSi:«-rSfiP«-l*. B;&IB©}S»£IK 

ab&»j«6mm i e*£tt«*m-e<tjSLfc 

y. fc*lM*8#3IABMfsEa5*M i tx*7^6ti» 

[oo7 8] jiaLfc*(tas»»Aai o©»«i*. a 

*MI=liB*£#B& Lfc«*4I?j8* * e. %L#mm< 
3JA**U -©#A**fc»tt*#;MK*M£2l=^S* 

ttamsABn o i=#tttt$*4£#*s-r-s:£ai©--oi=, 

0l=»Ar^»iiAtfc-6. C©*S.li. X*^ 

<7 s ©±aj= y sutieKis&SK-as* <t it 

§si o i=teis i=£tt«»£»Ar a c ma> 
js&ttxit. mtt&nmx&i o©^eai?, 

©^ai=«t*u*\ tmtmnm*»-\ o 

twites. •D*yja«:«»3AKi oizsi+p,*vfc« 

SADlDtit*. X*v£ 6 ©.t®J:y]fKf 

* ©tfte«Rlr £ S£l=KJ£-f * Z t tfV # -5 £ I* 5 

[0079] smumm^Bti oi=^e**#^.-rst 

lis fc#*#©ag^K#3SABMiJ»6*Wl 1©«ftl= 

«K tT?*t) $0. 2~5im«afr-SCIi:A<»*L. 
IV jfc<*«**#AI&1 OcDlRfHIt *<0. 2mm*jSi:ft-5 
)««:«»©ft^S$*i:SS3-t*vA<&y, £fc 5 
raro^fflASi:. &*l*l>fc*4t*<£ C 

■5. *fcl=* ®jft©ffB*SS8IBJJh»fcB5l=. fcttam 
1AS1 Ort©ja«:«l»tt»mLT»iar=nc*Ci:-¥>. 

#«f=#5&*Mi xki o© 

*Cit#4LT, *t*Ktt*ABl O0RMt f*3inn 

jjit * r « c t y L I*, 
[ooso] fcfcu ««a-cft{**K9A»i oi=s 
A*:fcfcjfctt8*4£. 5l#«»n*r=«**j-C8fHl2 

ic«j&-r-5fc«>i=i*, mtftttVAB-i o©*ga<fcy 
«m« 2 ^© © a 3 a<* * < * s j: a icssr « 

CirAtSgUfc*. *&(=. **B**AJftl 0©s§g 
A£lRl±<k-t*Sfc«>f=. *Ol*tfl=ffelttte*?LJt1t*> 
«Mt*ESLT*J:tV C©»$, JLlsa£#«#2IAE& 
1 0©|®(Hlt l*5mn.^fflitTtJ:tV S3. 
ABM 0©»l*. X* y<7 6©flJSI=;&o-C 1 ol=E5£ 
**v«t©7?liJEc<. te:fr©X$ v^fij® 1=4, 
SSAKf 1 0$»fiE-r-SCi:toI«6-Cfc-5o 
[008 1] *fc. ±j£Lfc<fcofc«ift6fri8*:/*tt. 
mjfe*t*A^6.S)KRrfl6i:-r4wi:A<i;#*. C^l=«fc 



»B*l=fcgg£«JSLT^»Sl*.5fct*>f=. 

£ta y n ufcssi=, i=««3i<a o r l^j&s 

*<ifc5o c©«fc5*«l»ffieSPI*. j£{*«m39AS&i o 
t««4«S2'v©«ISS5. fc5LM±«i|sMffi2gf*-T;fcy. 
8#B?ia*>*©S8IBSra »?rr*8**© 
SI*<J>fc< ttl »6l±l*gB*f^Bn?#-52i:-r*C 

±#m*Li\ *fc. ««»ja^>^A^ a 

81 0^©>fc<*«*l©#j£|*. ±aLfe<fc56iMT 
*>*rt©rtff^;fctt.ftS#£}f Utti-^J:?ft«l« 
£ LTt,<fcl*L. *tz%LtmnWA.&1 0©^«*1?« 

e^»T-^^>^rt©rtEi=«k*ii$i=r4. mn» 
s^>^©ttPi®rai4«ft:«i»iiAan o©i©rai=«i» 

S*UeUj&<. *Sai=<fcS«£l*fct*«&f«*A6&i o© 

KHcfc y ©m p i«ra**# < -r * c t *< 

[0 0 8 2] ±^Lf=<fc5<E7jar=«fcoT. «tt:«S3|4« 
AK1 0rtl=3?A**tfc?a.tt:K«lt, ^'gfilz&Vj&n 

titztba>^m±t urt*, *-r«<4«i2 t)&*^fl.afl: 

efc©^S*u&<3*lf&;h,€>. wrojra'S:*^***^-*- 
*JS^. *fLHftT?&*«fi«l2©fl.$5ieik-a-fc. 1% 
*>«>*5i«*li: *©fLS*«!lffll-r*t^l=. 
*4»AKM 0fflS©jB^«2fiSa^6'>J&< ttf©-® 

*t?>i«s Lfcaafl.fr s^«ti=«ty. 

fc« t*®aM*§<ft5ct, ?««:8l^©tt<SiSS*<il 

<fc5i;e*Mj-t?fc<, *{*«s©Ay pffljr-m*wi=m 

^S*5*<itfT-r4fc«). j$»J8»3IAlSl 0^feiS<ft 
•SI5^««©«*Sa4^'>-r-5fc*ih.*<fc-S. w©J:5 
)S:JS^I=tt, l52Lfcife#*SSS-rSfl6*©X^ v^ffi 
i=*?S[t*:i8««AKi oz&tt&ztffmito-e&s. 
[0 0 8 3] K«a2tJ5:S^?LS*©fl.S«ft. i8E«: 

««4*a»i oto<r>mt*i&nzs\£&#-®s>t,o>T!Sb*i 

I4cfc<, ^l=HBS*^-5t©-eii*L^ 5Sft:«8«39A 
81 0©RSniJ£#ltLfc-t1?, 0. 2~3 0 0^mgff 
k-tZZtiWrnLl*. *fc, £fl.S<*l=fcMf-5?l©5S 
«.tt©»«fi:*>5fl.©«:gl*. 3 5~8 0%SStt4 
^<t*<»*LtV fl.g$0. 2/im *y/>*<-r«t. 
«^«2©SJSA<Blli:&y. *fc3 0 0x/n. ^ffijt* 

*sssajwrFLTL£5. *fc. ?L©*a*«3 5 
3s<t«*«ta«?L©sA<ay, m&2*itzWfimx.&tz 

^e**+«-|=l#-SCi:j!)<i?#)S<*«. i£l=. fl. 
©t*«*<8 0%£jSA£i:. a«B?L©fittlilBJ-r* ; fc© 

©, »s«i=s<&«ct^i=ajgjti<ffiiit**. nfflw 

1=1*. fl.SI*0. 5~1 00/iin©liSffl, *fcfl,©«:a 
1*4 5 ~7 5%©lSHtr-SCi:*<a*LtV 
[0 0 8 4] *fc. jft«:«8Jft$*S*-e«J^«|2rtJ=3| 

#&t?fc«>i=i*. «s^ai2 *©ffiftA«§i#-a**ifc>a[«: 



(11) 



- 1 8 8 0 0 8 



m^9V<nmm<r>'>i3i < t t—zzmfc+z =. t l 
[oo8 5] m»mmimmmzmz9\tiLt:tz»a>^ 
mm±'<is—5> 5©inm«2 tm-t&miz. 

*&5*1 2£3t«j*i: LT*¥*l3] y*A) l=K 

It. C 1 2©s6£*£fiJfflLTjfcfc« 

2 111-51 #iit? «fc 3 * w £ t^TtlTf ft 
C©*^. Oli. itfctt 

2©H»SgSPfc*«:«»A<ll»»-r*J:5 
l=Kl+-St.a)t-r5. £fc. fcttSmWS;* 1 2©*« 

* t **« 2 1 s * £*lih* m *© *e * t * wm+ -s 

[0 0 8 6] iffijfttWStt&l&jJi 1 2©flM*l*. ^S=* 
#*8^#*itf#f::16flfi£gl7S*©Tf4fcUj!><. '>fc 
<itH 2l=.fc£ieg*£«»«2«>*gaj:y/Jx<k 
<r*i&S*<fc-5. tL»1 2<D^e*A<«»«2©* 

4i*y*#^t, oifoimit, 
***ttftiftj»i 2f«5izit«»&**tst<Dro, **«2 

©«*«!*. » V >*SI*EJfl-fc/< U— * 5 a>*t«tt*& Jft 

2~1 Omm©iBHi:-rSCi:A<»*LtV 
[0 0 8 7] 5Stt»M4tlfe*S8t 1 2©ffi*<1 Om£mz.& 

**a*vh*<&y. 2 ©***#£{* 

tJfeo-C, ja#«5*«J«S3t 1 2*»*Ufc*l**«<E<<t 
-5. 3tl 2©4SA<0. 2nm5fc;Si*.5£. 

LXltO. 1 ~2ram<Ol6ffli:f 
LIV. W=, 311 2©3E;*£2S< U-r^*i. 

jvmm-t'i is—* 5 ©«»££: < it#& *»t\ *©$£ 

JR*afl:&IB*1-S = &*©$**£ 

jhtorasa^tfjtufcisic. £a©«{*«m*t8#LT 

l**fc. ff«LTfc&l=&*l;£*yTfc<. fftfclctfo 

tr*wfc*<«fcy»*Li^. *fc*©«i*» na«ft3s 

C£*<«fcy»*L<. M*L<l*3ramJilT1?&*. 
[0 0 8 8] *fc. ±G«1*fttt4KlfcSft 1 2fi. jfcttSS 

1=1*. »{*«i»^AKi o©%sa*y 

1 2 0^e=*roS5A^$<ft««t-5l=ig£-r-5. d© 
* 3 £*Kl=rttftftJBtt0AHt 1 Ot 



tt*mfc***AJMItJ*«M*i i tot* 

&-5*<. it l < ttmttmmmAai o<n>mm t * y * 

{*«**«*S;*1 2<0it6a3J:0:gS*©'>«:< tt-SS^ 
*<-r«Ct*<»*LLV d©J:3l=. 

E&l 0©flMK£#l8Lfc±-Cfa:£-r&*©£-$-£. * 
f=. Jftft*ft0U*flt 1 2©«M*I4. K<tSy^X«J&3l7 

©»#£*#«?-■&&&&<& y. 0ijttf»fta#^«<e 

5»7©fifc*tf**j&<«f**f4ttlSS»M 2 0«*tJ:M 
1. 1 ~2 O fggffii: ? l=SS-rS-tA<ff^L 
IV, *e>l=M*L<l*1. 2~1 OfggfiT?&«. 
[OOS9] ±BJft{*flM1lt«till 1 214. i&fLt*¥ 
l=KI+fcl7*t««C Sfi^lRl (z^ 

1%. fc£U JSftftfttt*Jftl 2 

[0090] c©«t5i=. •>*)i,m.m*n*.i'—* 5 
wtrzioT. Kft«2ro«ggp^B*N&ja[^*g»At«g» 

ffi2(Z«tt&**t«t*l3. »1 2^1ltl»«2 0)i 

1 0«©)tt«:«<4$. «fcy-SR»lcJ8^«S2l=St«&-r 

l=m5ftSJC*itff*1*-S^i:A<W^fcJ5:y. jS3a¥*3t 

>*^*ffl-b/<u-^ 5l=iHbBiJ#;*#*S3i7 t 
J|4«*Smi 2©S*S»fi6Lf= ; fero(3-3^TiftWLfc 

«mm2ts*xfmitmm3izMLx®*izT*>* 

tt«*4±SMtaj#xt©#KI£B.&«fc5f::-f -5. fcff 

l. gPia^ia©Bija. ut^ri**y— mo^mti -ssit 

[009 1] *fc. «(*j»^AKl 0*Nf,J8^«|2(= 
t4«S-Cfc-5. *S*I4. M-ffiLfc<»:3lc%«aJS©Bi 

ra/></jx* <. fr-o^ t gm&om#&mztt?z®tiit.i>< 

*<*S&-Cfc-5. -TUt>*>. «««l2©*fl.g«:F , ?S®-V> 
2©rt®l=^b«K€-KltSCtl=«»:-3r. 



(12) 



4$BB¥6- 1 8 8 0 0 8 



SCi*<»*LLV ai= % A81 OtSt* 

*»«2a>«BHT?l*. B<baa©imf=*yttttBa<D 

a □ i s*< * i» * 3 (=r * ^ t a<s« t? & *. 
[oo92] tz^u. mmmzit. ft;fe£js©asfe 

2affll=Kl+ &4i«K<bttBI4. -tism^e^^KSL 
Tl*«&ttl«. &*4@2l=g&l*«ft<b»j£jW&&t±-T*& 
•Sfcfcl*. B*a20-fc/<U— * 5*f^^fiS 

tt-rtaeaataivcBibaB&BBi-ft. *fc. * 
*«»«aai 2rti=it{baffi«si+-5a^izi)3LNT 

*©rtaffif=E£LTB<b»ffi$fl*/£-r-l>. 
[0 0 9 3] Sfc. BttBttaABl 0-^©j«<*«*4© 

aA£*§at?*T5*£l=f4. BttBtta ABi 0©p*9 

aasi=otvTt,»{btt«<D»flE***jaT?a>*. 

[0O9 4] ca>j:?$S«:ttie(i)^$^ Itli, 

Kib»H«*^*«m#Ha*-ciaffi£-tifT&Ba>a 

amtfimtr *t» attaa©»*(4. *©»«• 
*aan#£. «^.iiwje^«j«ijss?izj; y fr-5 C t 

[0 0 9 5] ±ELfc*aB«l=i3l*TI4. 
6 tar«B*Bai»l*TBn Lfc*<* *BB0Ba 

s«ft«2tufl:jwa3fci?«»Lfcje«aP4*. ma 

B»BJSLTX*y*1 3S«)i6-r-Swi:4,Rlffi-Cfc 
£«, -ro&L B<b«:tfxe«Sj?|7l4. M*.l£B4l=aL 
fc*3l=, B*a2a>Bftaa3&B-r«BI=BB;&n 

izaes»«t u-cMLfev, *fcH5(c^-r«fc-3i^ a 

ft*ffl3©*3|s«2 &B-r«BI=BB*rtl::BB*-«. 

B6I=*1M:3I=. Blb»!ia3©aSS«l tJS 
■<-*BI=BtefM#xaBB7*Bl*T*J:l\, 
I*. BfcM#XttB»7l4«a«Bl*»aaa2l=aL 
TU4<ttJ:LV =©J:dl=. 2 eBfbffla 3 

l=«SK Kft»l#X««&ai7*»flfr*Ci:l=*oT 

&«*©«#. t-ttfe*B1*B*aABl 0*14. fltrB 
LfcBaa©B*B»fcHB*aBfc*Jh.TH*. *L 

±E«^tf*c ti-^y. aadB«j:yMB-r 

izttf-CZitcth. J: V — B4tB1t t B « = 4*C ft 

[0 0 9 6] *fc, ±ELf=J=5IZ«#«2£i$-[bJ|IJffi 

3 t*<iE«ffi-*-s<fc?<E«ifiet-r*a^(ci*. a*a2 



fc. B*bJW#X*Hfcfcl=< <»y, SfcfiJSSB&S-r* 
C4rlcft*fcif)T?j&*. JtlHLfca<bSia3^©ja«:« 

»©ex*i»jbr**ft4: uti*. afe*Mici4a<bsaa 
3tJS4*fl.a»«)?Lg*. aaaataBaa-esie 

-r*asic*ori*» .ke?i8*«*aa-cB{tBft* 

■€-© e fc5'sa^i=i*, aftffl»^«a?i7*t«»a 

2 *fci*a^bS9a 3 o>ivftuzmm£*ixi\&frizfrfr 
B*B2fctt«*?|Jtft©B<baa3aa>B0 

a*aiftf«ki\ fc**L, B<bJwa3f=Kfcffl*rx«te 
»7*ait*a*. KitMa3CDa7«a<aaa2a 

©ffi©fl.*Sl*-Ct,.fcl**«. aftBBtfBlbMtfxaa 

a 7 ©fflg® $a u r WHtmm 3 icsa-*- <&*}*;K*<fc 
y, zo>®&itmtmm3o>tmm2±o>&mmi3£V 
BltatfxBa* 7 ©ffiSE©*. *icct «%* L 1*. 
[0 0 9 7] ±Efl.*SC*at LTI4. B*a2fcB 

fc«ia3fcoaa*asu3&^«a*x7u-tti=LT 
a*Lfcy» s»Bt=wawsF»«©*nxs»u •*■© 
Bi=*?iKfti::ar«attBB-cA€BCttB*>. 
i=i*a*e-A^u— yi=j:yattffi**tt, sh*i* 
«a&«4t*ff&*i«. *fc. aibM#xaaa7*a 
«:aa3 i=»ar*a*i::f*. b*B2 tmitmm3 1 
©affii=. BttB**ad&tia*.i**BB«oBBi£ 

too 9 s] <h-5t?. jict ^aaaaoMHaa 
1*. urtitaaaaaAai o4>oaaaa««^na 

{*Tfc-SK'(b»J<i3©4S&B-V®<g®tEl ©SgailcEffifS 

•t?«:it*i«*x£®«a«i icaa-eft^ci^a. *© 

31=^«*-C5l#ii**v v 5l*ii*nfc5S«:«»fia'(b 

sij#x©aa*ffls*-a-s-t4:ft-s. ft^r. 

^*<K<bSiJffi 3 ©486P** & A y iit© * B5 
■5. 

[0 0 9 9] a<b*ja3^©»(*«»©«A©IBJtl*, 

s*wi=iia^b»ia3 t<f*#?is«:©7Las. aaa 

*£«*ftT*5l*&«&l*J:3tt*#*|cMa-r*il£J: 
fcf£Ls Sffl-T-5aSl3j:oTI4. ±E?is*^e 

-©.fcdtcJi^rojafrtts^roaAR&jj: 

14. &J*t4&<b$ja 3 ©«{*«&& A&1 0«l©M©?L 

«ai^y, fe«tM4aib$ia3©^«^Aai o 
^at- «a«^-;uaa-ea3a©#ai=j:yiT?. c 
tie> ©*<*»*** Jt Lri4. fijjttffta, ttaa. -t 
5 5yfx. aaaa©a. ts. ai?t?<i!®$aaLfc 
y> c*i&©m$tt u<i4a^»*si$^7y-«rc^ 



(13) 



tt$aW-6— 1 8 8 0 0 8 



[oi oo] *fc, &'&0)WUtm®3<r>Wft&~>-Ji'U 

<0«BBI=tta-r*J:5l=. «MMf2i: 
*tt«t*lf&*i«. C©*£. *y-*WH 4Ate^£ 

fct*t,©T?l;fcfc<. «^liftttC2NI=gM,£t>. feS 

[0 101] *fc. -fe/<U— >*JU«£/Bl*«l: 
^«-&lzl±. «*l*H8l::ji*rJ:3«=. g*MS2Ml::H 
«fc->-;uai*fi 4**t?=ti=j:y. Kib»a3 0« 
M$->-;uSU«T?a3 wi:A<-C#-5. CCS, JUS? 
**l 4*S'ftSd«l3©ffl!lS(D^.|=St?Ci:t-C#i). 
[0 10 2] <t-5T?. jggg?4£«Jf LfcX***6 
(13) T?I4. ESfiB4W©aStM«:lgttS«S«-r-5fc 
ift. X*»/*6 (i 3) £»totttt*H-*U«£&J&l\, 

c©*^. ±i5->-ju$wi 4$=rA3¥tt^*-r-5»» 
■c*«r*wtiz*y. &s-r*itffim95 4*»»#it 

#1 4 a<d\MfttWI=£ffH--5 Cilery. JiSHLfcS 

[0103] -rft*?*. x*99«Mmani=*fc*m 
*u= * y e*>*i$ x 9 9 «jssua © js * «fc y »it*t 

l*\ *9 v9«A»afcM(**f»fc©IHU=l8llffl*<-C** 
af*«»©*>-;n*-c*ntLv SBI=» ««=#**© 
* * *<-t^,i= * y «*5*v5 x 9 v 9 «jssp a © m. * * y 

Jdttitf. X$7^6 (13) if T*. K1b» 

«3*>*J!tltttl tf©BI=l8ilH*<T?#-C. S&Kjfc&fli 

nisi3ttfimgp4Ssa©sc*$KSic-s 
[0104] c*u::»lt. x*v*mm&s,mmti 

->-;ufiMt i 4 ic =r A^tt ^ s c fc f=«fc y . x9 
•^6 (13) it fcRi=->— ;u»*f 1 4©£» 

t», x9«y9«tJ*S5a©J*S£->-;uSWl 4©J5£© 



[0 10 5] ±£L1t*5lzx*y*mim&Wl 
fc*>-;uSMM 4**fct?»*. M<b»Jfii3-.©}a«:jj8» 
©SA**&l=:«SSII=l»ih-r4fctf>l=tt. H 91=5**- J: 
ai-v BfcSJ«3i$/— /uSWM 4i©BBI=BBBi 5$ 
JMtU i/-*tt*M 4£iHbSlffl3fc*<lS««Lfcl* 
«fc?*«fiEi:-r*Ci:A<jaSMT?fc*. w*U=«fcy. 75 
— >-;U©^«^ffl^6»«:J8«4<S«xfcl8l=*. 

X{tim©B1b*l«3^eaAttJbe 

•5. 

[O 1 0 6] <pfc. ttfbffiai3©«{4:«»«ABl Ot 
t,fS*lf$i&»**<, ffi«tt©ajfiiRttg?«©-WS-> 

[0 10 7] tdST?. 01 ttl*LOBei=&lvCI*, 8 
*W2» B»H«E1 fc*l/»fl:a««3 3i*JFffi-c»LT^ 
S«££jFLf=A<. SJfeaas*#<-r«fctf)l=. -tit 
fftaJtttHettttttfcL-C HI Old*. 
fi!2i:S»Sffi1 &©ttMH*tXtt-Cfcft*6£*-*-. 

ftttHO. ««« 2 1 mmmm. ^ t ©jsm®. t l < i* 

8<b3J8i3£m/gIl«i i:©ffiM®©'>'&< fc 

2t®«¥Sfil <k©«tt®A<JS©*LT^*CltA<J:y 

[oi 0 8] **?3©S8SSJilllcfct%Tli. 
l-«S^ffi©m«S«i:«r«®l-. SIS^IrJ©»$I6I+ 
Sztlz^y, ««ff-e©a«:K«©»*SJ6l=J:y^ 

[0 10 9] *9E^©jS8^Sjfel=feOT(*, Ifr^Lfc* 
51=. ^$-^6 (1 3) lieefiU4ia©BSl»'5:ffiM 

tRTffi-C 01 1 ICS* - *** 3 7^ 1 6$. 

cfcicty. x*7f 1 6©n»ftit«Mi=»ottSi 

[0 110] ±IBLfcJ:?l=fiJfe«tf>#l+fi|l«l 7$ffl 

i=. z$7f 1 6©n^taj:y^*<r*. tit. m 
mstotttttott 1 7^/tif. -t-©4>r=^9 7^ 1 6$if 

ALfcft. S/tfejSSa&frl-ltfiSWl 7 £j£lfT 1^-5 A£SISt 
d-A3»tt#^©«7C*1»X9^9 1 6*$S«)#I+ 
w©«^. 5a<*8»^ASl OI4. Hi 1 J: 

51=. ««»»#l+aMri 7l=SltTtJ:lxL. 



(14) 



^BBT 6-1 88008 



[0111] JtKLfc:JA5!tt£jfs-r#-**T? 
»fiELfcm;fe»«)f*l+6P«l 7 1*. fra<7)*||J6C!l-e* 

ffl-TSC fc*=L. =TA3?14*m©il»8aSJS 

A<««sjfe©aisasjeiJ^?ft* c t wmm&& t % 

LTI4#fI©:JAl::E&-r. &JSSX?'J 

v^Sffl^-5-tt.Rrffi-cft*. d©«fc5J&Ji#i= 

[0112] ±a>Lfc=TA5W±**-r««-e^Lfcm 

i:t^fvv*j^ttSfitSii (-tr^) £. &Elz 
ZCX-k/tls-*$i\-LX$L&mmLtzX*v* 1 8© 

•ejBBELfcsauttto^i+fipai 9-c»«>#i+«. 

[0 1 1 3] 0 1 2TM4. X£s><7 1 8(D4Sl^bi 

«»tflt*l4'.Kt<£*X*-j/$ 1 8©ffi^rai=Ult> 
S£3*«J*T?fc;h.(4.fcl\, X*s/*1 8* 

S8tf>ttlf£**©SMI4. #S;feSSaFH©ffiffl£«fc< 
L. ffaM©JStt&ttl=SHr«*SMtin£a*<Ji£< 

fa-tic ft *©J8ttttiTAi4'j»S:< .tfcx* 

v*1 8 0>®@*lRll=ftl*5o-Cl^«J:L^ IS 
1 3l=jR-r,fc5l=. X*^?1 8 0«S*lRll=^A5¥tt 
«PS2 o a £KlffcB&J$it>ttttepa2 o3|£ffll>£c 

[0 1 14] 01 2l=*LfcJ:3f=. X* 1 8©fl- 

sffi±-c$=rA3¥tt««t?a5«-&i-i*. m&mbmf 

fiPSl 9l4Bi8ft«4:L-Ctae6r-5. *fc. Hi 3lz* 
Lfc«fc5l3. X*-y$1 8©ffi|®(0-ep*§l«C-r-5«l:3 
fcBfcHStttfltSPa 2 O(0li^l=l*. *©HSSt8S2 0b 

C*i£l4. «*4mfc©tefflJ&«Bl3j£tT3ft-f-&c: ,!:)!>< 
■e*. «AI<a«S©««tt©ia.t*H****» 

a*«^i=i*. hi 2i^Lfc«fc5'S®*»«>^itfipa 
1 9*<»5aT?&«. iias©s8ftA<«»mjfei=sK 

<fc?fc«£l=l4. gH3l:SLf:J:5i5;ti 

»»#itfisa2 0A<»a-cfcs. hi 2i=*ufc 



[0 1 1 S] 3-fc. Hi 2«H1 3lc*Lf=S5ft«ft# 

i+auai 9. 2o*^^*ia^ic x*^$i 8©®* 

ffl8t©*A<*D^y. «SPA<ii{8$5lt*RrfilttA<ft-5. 
c©fc«&. &*mzitx9<y? i 8 ©HarA^©*^ 
«9*«a«L«:^IBHI=»«)#W-**IH»-r«iBS*<* 

8©ftap*wtt«»-ea-3fca. a* 

«8tf>ttlfSPai 9. 2 0-e»ifrtttf5w<b:;&t»3:L,^. 

Hi 4lz*f X$-y*1 8«fcy*H«© 

BflttSW2 1f, X*s/*1 8©«JI;frfi)©W«SHI::ift 

ai 9 (2 0) Xt&V>ttH&Z£lZ&-*X. X?*?1 
8©«-f|»1 8 a 1=*^ -5 A if 

£*III&*1**.fc5fcliit©iI^. «*I*TW1£#*«<X* 

8©^S?Sfflt?«fc5l=5ryiiA/f£«J&©«^l= 
I*. X $ ? 1 8ta>(B]-e$6«*H-5j&S*<&-S. fc/£ 

u wtt«»*ea©«iyffiu*4:*ffl-*-««*i=i4. 

#Stt© 1 ttttT? ft* C t A<»£ U l\, 
[0 116] 3*ttifrttl+8?a©«iti: LTI4. Hi 2 
•PHI 3lc^Lfct©l=K?>-r. ±.a«Lfc«fc5l=. «►* 

< t tx* ©mart* =rAf?i±-e*s»ttif e»:h<& 

«je-Cfc*tl*J:<. 05;tt4Hl 5-¥>Hl 6l=*-r<fc? 

witspa *«tj*-r 5 c t i, mmxibz. 

[01 1 7] Hi 5 14. X*-5/* i 8<r>mmijfao>ffit& 
HI=**l-€ f Jh.«liS»»2 2*E1BL. C*L&Mtt«M*2 

2HS. x***i 8©<i®^gid«fc5'Ef^A»ttgpa 

2 3-effifi|-r*i:*IC. X*«v*1 8 $%@^(R](^l$tf> 
Wltfc«Jt**LT^*. *f=. Hi 614. X^-y^l 
8©SJi^|Rj©M«g®|z-f-*t-e^B!lttfiP«2 2 
L. -*l6W1S»«2 2S$«>fcjaHg*tt©JAPltt 

ssa2 4-ess«>#itfc«jts*LTus. ^©«fc5iz. 

=TAWtt«»tBltt«»fc©ia^*»*H:. '>*<i:t 
X* ^^©a@*RlA<zrA31tt-e««)WI+&*tTL^l4 

[oi i si ±&Lfc«fc5fc#a©S/i&iB&toftit6iJa 

14. X^-y^l 8 3b<nSp-7=.7t«— ^K*SC-Cfc^l4-7- 
;u K©i6^e.»46#ltr : t«feUV w©Jg^. Hi 1 
l=*Ufc«fcol=. BJfe»tf)#ltfi8a©-fii5ST^7K-;u 

[0119] g-fc. ±aLfc*s©mjfe$8«)#ita5a 

14. x^'y^^fisaowitsfctoic. ii>JS< 

©e^iRiic»t6-ri.w^^. x$i^^©®ji^sm 
^■a«by/h*<-r*j&s6<fcy. snst«s»#i+*fT5 
«^ici4. ajfe«j»«i+§pa*-ai£if. -t©+i=x^ 

•y^SIf ALfclft. SJfeSStoWltSpa^lKlfT^S** 
&StLJtElt*U4>E£&fcl\ > ^©IB. B5l!l$6tf)#lte?a* 
J£lf. ^ox4»-y^»A«l=**)8aif *>Z££®%lz 
r-Sfctolz. Hi 7 1=^*51=. B5l!l$S«)f*l-J-aa2 
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5©rtffl34lSI=l£lf-5*:*!>ro«iy*#2 5 a&WtlfXtS 

;fe»»ttltgpa2 5 £l£lf **=»©»££ Lii*K as 
#ftLf=aica£3l£&< wil:J:oT. aai=X* v 

isscseu. its? a i 9tx*»^i at 

-5. 

[oi 2 o] JEt*>\ -h^LfcejteatofrritsiJaicfflL^ 

* ©«H75fl f=:&afc»»f<t It 73 *<f§ & *t -5 i, © -Q tb*i 

i*\ m*o>=i2*ttn£mi*&zttfiT*&. «xii^=rA 

[0121] Ji&LfcJ:5fc:=rA3M4-T?X* »f ©'>£ 

< «t taaaft saafmawaattttitaaeai** 
#i+fl?**<§ai=fty. A*o«*>ttrtgsaef$:©/j^ 

agte£H£CfcA<t?££fctf>. K*IB;6©/h«Hbfc*: 

[0 12 2] *fc. *3fclJI3©«ma;fel*. fifraiLfc«fc5 
1= *»ffl 2 ft J: tfiMbMa 3 I = £ 1 1 * ttttt Jl © 1= 

*4£«a-r4«js-efcsfc». «s»a2®i©i^bsjt6© 

±fS.-t&-?n h>©»B14£K© 
Spirit*?* Ll\, -©J:5'SE®*$a!fc-r^t LT 
I*. 81 2 ffinaa&©aa{*±|::afe£ 

^i=m$e>3feL>T?a*i-«nK<b«kJs*sttsii-. 'j>& 
tt«5H * * -e-f=«ifHHbttJis^t?«jit-r **a3b< 
[0123] ±mLtz±ois:i&&BUbmtS:tiL*o>m{*m 

t LTI*. 

(a) s»a5tattroii#<*.tr=. afe£iM=attbtti* 
<btta©a®*w8&asKi±©^n hvesttjUK-eao 
[oi2 4] (b) wai8Ktt©s^{*jii=, a*»st* 
t tttaaafcaanais 
aofcjssna^bMJKKk^^^ej^s+u-s. 

[0 12 5] .LSH (a)33J:i; (b)©L\-r*W::asi*-Ct,. 

8ma2i*s*wt=i*, ««a^bM*i*s}#Lfc*-7K 



-Dr«fiE*^S. JlttWici*. ±ffi*BfHHbffii»£i§l# 
Lfcffi&{**&**«#a<btt*l«^£. *'Jfl«77 

;u^-px^u>ro«fe5 tca*i4aii$££»j i= j= y u 

«aTA<±82 (a)fcj:t; (b) ©^f*t*©SIBi-effi*>;h. 

0!l*.tfPt. Pd«S©a£t!l#H£:#fc. Pt-R 
Pt-Au§l Pt-Sn64. Pt— Re 
Pt-Mo^l P t -T I ettlffl^ci 

[0 1 2 6] ±|H (a) ©a^KibttJKH^I*. Hi 81= 

*-r«fc-5i=. a-TKi/^-r^T i *-/<>r Ka©»»a 
att**r*»«tta^6a«aa«:tt*2 e©aa 
i=. J:ELfcj:5<it«»afttttt2 7«attrc#a* 

c oaa-mta* 2 7 * # aawa?- 2 e © as 
*»»»»£© h>eattasffi2 suaofct,©-? 
&*. yn hi/gattgiffi2 8i*. fctaaaib 

jtk«t2 7©aB*«-3Tlvhlijtt»f*a&4x*A<» HI 

8 ICsM"* 3 1=» &*1*a?2 6a>an**toTa{t* 
h>gai4iSffi2 8T?ffi5ci:l=<fc-3T. 

*2 6 ©K££t,R&jtr4C 

"[Oi 2 7] ±8BLfc^n h>€Sitt»ffi2 81*. B» 

*©*-r?t. aa»©a79aa^a#«i:-r«'r4- 

m7Ll£s<-7Ji,7i-njj—7$^xji,7 7t>M 

are**ffa-c**. *f=. ?n hi/e»tt»«2 8©8i 
jsi*. i //m jaTt-r*^t*<«f*Luv aafit&sy 
aot. £i=jE£ea&-raatttt4tfca. aawtM 

«»SI*7a h>e»ttSIBi-t?a5P&a64:LTI*. Jt 

&iT©atoT»<. ^o«-«:aiR«aar«^a 
tit. »»<bLfc-r*>xaaiiE*ffli*fc«s«Ba 

[0128] *fc. jie (b)©a^a-fb«iaEtt?-i*, h 

aai=atti=s«*-&fc«»Kib««2 7««fct;si#«: 
a* 2 6©a®$. anmfcttea-r 

-f2 9rtl:7P H>€®tt«JS3 0*«}#*i*fcSIK 
3 i -caofctro-efc-s. 

[O 1 2 9] ±ELfcI»**t) H9— ^ 29tLT 

i*. »awatt£*-r fi»ft:^>«»a-fb®a 
ai=awaai=j:«iKU7-'j>. #ytr 

*f=. C©»«^*?/ h-P— >J 2 9*l=«}#*+l*^P 

i->eai4%a3 oi*, maitatt©«-fi-c&*Li*a^ 
©tt**ai*«=&fit-cfr. ax.«7n h>estt$^ 
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^*>»©8S9?t*. (HO) 2 OP (CF2 ) P0(0H) 2 . (HO) 2 
OP (CF 2 ) 2 P0(0H) 2 ^©^a-fb^y >&©B|gM*:. 
(CF3 S02 CH2 SO2 CF2 CF2 ) 2» CF3 SO2 NHSO2 C4 F 

fc. pjafcttas^-ts^p hf&mi&#>)-?-kLT 

14, ©^ 7 ry 5 ^l/SSia 

m^t*lio HI5±I*. ^-7H-7j->117(Ha«. fa# 

>aM) *dowib $r* • ^s*/uaan) ^ 

h -7-? l=S# * - 1 1= «fc o Tffl ^ 

[0 13 0] ^©.fc^fcKa-^*^ $2 9U^P 

h>£Sttii3 o£«#Lfcj8JS3 1 ro^^iit L 

?ia#©s«s<*£f*§iu c*i£a*ia#©-*©s 

c©«fc?«s«a^i=«fco-c. fifctt±.©«muHb*4ME 
»r*s!Ki=«fcora^5. cross, mmm-ttt^ju 

X#©S3S£35L-CfT5Ci;&<#*Ll\, Z;h.lz«fcy. 

it&zk&VZZ. 3&*5. ?p h>ea?14«5HI*s «m 

ffifftt3&T®SS-ef|iOTi*fl!-T?fcy. ±12 (a)l=£f*S 
?P h>e»tt»ffi2 8i:ISSjetr*^i:A<»*L 

i\, ±&Ltz*5&i&nm£m^tzii&nn&-<!it. H2 

0l=*-TJ:5lc s «ttffi*©«*4K<bftllffig2 7©£E£ 
a?it8&iti£tt©?P h>fi»ttj»K2 8^B&if&14 

b?-t rti=^p hvesMifca* 

fcft*-B-f=5$|g3 1 »<*«»©B<bJRJ6l=<»: tP£* 

tttio *&i=» ^p h>e»tt*%-r*jiiK2 3 

1 *©?P K>Off£l=J:9T. JK**fl*l*Jt*y — 
C 

*tt*a>ItMtt£**r «Mtf6<«y3X httMfc 

*fc. «a*ra©*#«tt*ffi.t-r*. * 
f=» *&i-^p K>e»tt*%-r«»ig2 3 1**. 

-)-?4l->-{ 1 7T»ftS*:h-5<fc5fc37K1£Jg©J§^|:: 



i:LT«<&LT*Bi«>K*14J=«fcy. BfMllbttttIB* 
[o 1 3 i ] jfeiz. *S6im©@w©a— cfc-SffiSHb* 

[Ol 3 2] MMh 

B1iT?f*«Lfc. spJSfl.g|A<2 0^m ©6 Omni x 

S Oan0*?IJMt£*9ia2 t LXmmtmz. ¥9 
*LgA<3 0 nn onBtta>*AKf**lftft:*m3 £ LT 
fflLV w*lC>T?S#Hffil SttJfLfc. ^tlfcfc. ffift 
Sfl^fX^J&3l7©»tt*<SiS* 0. 7mm. Hi OmmTffc^ 

»A<1 Ot*««fc5lcagL-CX*'y^6*ffigLfc. 

fcfc. K<b8J«i3©a£«;«#aA&i otmrzmnn 

[0 13 3] C»*3l=LT»fc*tt**Mt»l=. 

*»«2*Ei=a*«m2Mju&**u afc&a* 
[0134] *f=. m#m2 ki£httn.to.o>tom.mz 

lHb«JB«KI+T, H«l=JR#*«?l!l*ff«LfctC%. 

»l=«JftS*E * Sfr * it -5 C i: Mr # fc. 
[0 13 5] KftaK©»fiEI=J:4^e*«?lRliSa!S 

StLfc2tt©fifiS, Wffi©ara*<1mmi:«:S«l:-3l3L 

l84baiB©<i:^««©Ji-&ttt«Lfc. 

afcaB**-i-*fia-ei*. /u©±^jb*a<m 

h cEtBa-c ji 5» y — /uA<±.^-r-5*T?ro^ra*ja!i^ l 
fct:5. EftaKsar*««i*mbaK*«'fttN«« 

^a?LKft:©ncsi=mba]ia»aLfea. fla®ja 

*l=a»Lt. y^y— ;u»i»a*3b«i Omm©S** 

«a. K{bajss^-r-5Ni^fl.s{*T?i*. K<b«K©tE 
[oi 36] JiiBaf*««ajftr = fet%r. esq 

t*t"t< 2Rfl|zJ££ 5 mm© f7D> =T AS V 

-/Uffl5*t1 4^ES-T-5t^l-. Hi ii:strt<d 
AS©a5fe$Jtof*ltffl5*f 1 7T»X^v^6 (1 6) £$S 
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[0 1 3 7] 

©«*nsffi!ia>Ei^ as$o. smnu wo. smo^is 
i 2*kit*«*u*, m&omimftmm m 

3lZ7pLtzSmWM) SfffiLfc. CO>8Ei*«»Sj6^ 

5.fc*&?72lt&=.tA<V2tz. 
[0 13 8] Hffi0l3 

H4i::*Lfcm£**sfc*8M4S;6£> niTizmr 

SHT?^SiLfc. ¥JS?Lg*<2 0 fim ©6 Omrax 

5 0™n©^fl.ftf*l=, gg*0. 

7 *»j*lBa?ltff*tt 
T?Bf»UTSUT?«»ffi2 t Lfc. *fc. ¥1S?LSA<3 

fcU aB»A<10i:fcS«fc5l=®JiL-CX*-y?1 3$ 
ftSiLfc. fcfc\ >fc{*«ma8ASSl OOTflmii. KM 
1 . 5nm<t Lfc. 

[Ol 3 9] ^(D«fe5f=U-Cm=ja«:aS<4S*IC 
K»ffi2^iSI=jKtt:«l«A^J&**i.. 

[Ol 40] *fc» Sltefcll t^«l=LT» »<b«&© 

ssafc«tt;5/-^ep»i 4 ©a&ssitgL m 

«3l=ffifb»I^X«*&»7*»s6L,-C. ^«*5««:«S» 
** (H5l=*Lf=««Sife) SMLfctCi, Hfll 
e>*tf=. 

[0141] *t=» *«l!l=im«JRaifcfctttta>Jltt 

[o i 4 2] mnw* 

vmmittemoifiitmt ur, iooy /g©ita®s 

* *f * »aa»^9«tt * — * > "3 7 7fVul can XC- 
72R(Sffl*. ***CyhttK) l=6*tt«*2 osa% 

H$*tfct©SffiSLfc. =e*ttlfcibttlft|[*a>* 
Sic. /<— 7;u^-n*— ot* 
65t7-fti'1 1 7 (j$fi«. ^HOttS) 

(-j-7-r^->i i 7£««r;u 

(SSJfilO. O 1 §f %) £ffll*T. Hf^l #m ©:? 
□ K>e*tt»K£«M6Lfc (JslT. IMMUK^PF 
->) . 



[0 1 4 3] _tBBLfc«t8iftli«£. tf'J? 1 

X^U>*^SS>aET FE-3 O (Bja*. -Ti^Vtt 

cotMtttfg («MiS$t7 0%) £ 
U -r h 5 yjUTt a x u > £ * #t?$8tt©S^«8 

S*3 0 0t:-C2 0»IH^«LTmffii:Lfc. ff&ftfe 

mmit* mmmamm ci cn>2 ) sty i . smgroa^ 

[0 14 4] ca*9l=LT*feKfla£mv 
1 * J -)\>i m?Ltz#.mmZ 
tLT. 6 Oleic TJ8»ffi/\— 7-tr;u^tt$a3SLfc. 
*©SSS, ftfMOIRJMISM&f* 1 0 0 mA/cn.2 

[o 1 4 5] JUKfli 
5llft«!l4i:l^«<D«l«K<bMl«a))S«««^P 

wsn*m?zttt<* **tjsmr*5iis«4fcp«i=ur 

«4 LTaWtLfciC?.* ttftflOlMlVfta 

Sl*6 0 mA/om2 -(ffcofc. 
[O 1 4 6] 

'.It- K57^0X^U>7|c^»>Sj8ET F 
E-3 0 (Ba«> -r J.?K>ttSS) *l:fit»l:J:-3T 
fl-BtS-fcf-fc. Jfel=, -roil^ffiSjSErr=«-fbT-;U5-'7 

7"L/Xft8«it, gfR+3 0 0"C-e2 0»IH 
[0 14 7] ±8E®ffiS(*^ffltxT. UTlc^-T 

©SffilcJ^fiEUfc. Jfefe. Sm»v t>9-7iltli 

-U>i *;u/i t h'j7;u^-p>*>xyu7t»i/M2^ 

®«PS^J«©Sffi*0iCI=St,J5:A<e, % 2 mA/cm2 <DS 

®3!fe5»raaai,f=a, *&i=2o mA/cm2 ©g^as 

[01 4 8] mmme 

5 1 n«i= u-c^tg Ltzmm&mmi^ t& 
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mm*. sttt«5tia«JEc«»fi^i=j:orffltt<»as 
->j>*mi\ *fc^p h>e#te7t?ij-?-£ lti4± 

LT. 7K'J7=y >*>*;/ bV— **\Z-)-7 4-*-s1 1 7 

**§fc. 

[0 14 9] ±Ei=j:yfffcxifcff5£j:tfXJKfei6 0> 
•f-tt-6*tajSLf=. -t<o«6£. liters <d«*smi«>i8#i 

B3Sffi3(4l 0 2 mA/cn.2 . X1C«I6 OSftaolBfftt 
3iEffigl4 9 5 mA/cm2 fc. L^-THt»ffi^ttl=ffiih., S 

[0 15 0] SS160«7 
5Stt«5fcH«l=LTf*SLfc«ffi»**JflvC. £IT 

LTiSAL. ^ffiWst^-aHtTSSm^fcfTofc. 

[0151] C0J«t5l=LT^fc«»«ISffltv Axoi 
^WffiKC: i * / — ;u*in*.fc*»?a«= h y y>u 

fiiLT. 6 0°clzT«S«ffi/\-7-tiyu#14$S9SL 
fc. 

[0 1 5 2] HJ6ei)8 
3gifc«7fc|i^l=LTf£SiLfcm«£fil^*fc#l3. i 

^jmmiz 1 ^e^> * s —ii>ztiax.t=.7k.mmiz-r -p** 

>117£l vol%&jtoLfcta>£j£tt«8#fcLT. 6 

[0 1 5 3] HJ£^fc«fctfHffi^ao|gJ^3it£g 
14. -5-*l-p9 8 mA/cni2 . 9 3 mA/cni2 Tfcy. l\-$*;h. 

[oi 54] ms&m 9 

H16«S5i:ll«l=ffSLfcm«iS«:*fflLvr, 61TI=* 
*#IIIKLfc*<-3T. 2gJSW5 fctt^fifcyJEHMA. 

•ti47iey7=y>£flnv *fc^p k 

t LTI4hy7;^p>^>x;u*>K*fflt^fc. * 
-f. r-y >i ^>u/i <t b')z>)\,7ta**^?ui,7fr^ 



XSaE^ffl^TaSfSStfiSm £ — P>/cm2 T/^UX. 
®#S^£*rofc. COTHS©*^ LTI4. S3iE$&5 
mA/cm2 . /<;UX;j->£ -< A 5 msec. /^UX:*-7*-r A 
2 0msec (duty cycle: O. 2) Tfc&o £<D«fc5l-L 

r. -f j 7 - u v k 9-^ i- y a > * > 
[oi5 5] mmm-\ o 

i=. ma**? br?-<7pnz^mma<r>zfa h>fi3*tt 
^y^-rcttAT^p h>g*tt/-Ky-7-*t«i$**tf= 
mm*, mrnma tmm^mmm^\zj:^xMm0>^m 

IcJ&JiELfc. fcfc. Kfl-^*^ h?— UTttTK'JT 

7-f^">1 1 7 (i$S*. xaTK^ttS) s 
#S^CDSM*I4. MJ 7;M-P.**>;UU*>K£:*-7 
-f^->1 1 7lz&m-f&&.ft-ltm—t Lfc. CO«fc5l- 
LT. TK'JT-y h? — ^^IC^-^^^-i/l 1 7 

£*#fc. 

[0156] ±&iz&ymzm&m9t3*vmmm-i o 

ffi£l4. -t^t-F 1 0 5 mA/cm2 .10 3 mA/cm2 Tfc 

y. ^r*i*,#m¥imz&^ Btt^-cfe-sctitjts 

T#fc 0 
[01 57] SUfiW 1 1 

sus«ij5i:^fiii=LrffigLfcmais«:^ffl^-c. kit 

^=P**y h-7— Pt3*.V7a h>eSI14^/-7-l4. ggffi 

*«ieLfcBjSP«rti=. «aii:±i5aais«:^a)^m«i 

fc. CCD J; 51- LT. TpJT'-U K^-^K^ffli 

[oi 5 8] za>j:5izi,xmzmm*mi\ **-di^e 

1 ^yU* ^ / -^SftlitfcTKjSjSlC h y 

t LT. 6 0°clzT*Jft«|/\-7-fe;U^1±* iHS Lfc. 
c©/\-7-b^i±l4. 9S2fi«9 7 i: mtm^ ©^1±A^ 

[0 1 5 9] Stffiftll 2 

Xlkffll 1 tl^«ll=LT^SLfca®*fflt%-5t«lc. 
1 ^E,»U«5Kr= 1 ^E^Uy 4> / ->U**D7lfc7kjS?ai=±7 < 
t>117*1 vol %&*D Lfc LT. 
6 0«CI=TSS»«i/\— 7-tryU#t4*iWSLfc„ C0Jy\— 
7-b;u#ttl4. 5SlS0«8ieiS|i^ro&1±A<£&;h,fc. 
[OI 6 0] KlJ:SiWLfc«fe5l=. **i8fl)K«ajtl= 
.fctvli. 7K>^^PT«$ffll^Ct'S:<. 
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I=*y. i/A-?A©ffi£<lbi:fiJt©1B*<bj&<3fiE-l?#. 
«k o T (SJtEHIt i: * ttr l*fc /h?&©«ma;fe £fi&-r * 
wfctfwffiirft*. 

[0161] *3HiS©g »©£=©, BP%«« 

a*©»«M=#oT£tf*S*©gfttl::|3rS*S^© 

[Ol 6 2] HB£ffll*T*K#^l=ffiLf=>NBa**a 

*©-«£*■*-. 

[0 16 3] /JiKa*aft©a&©-a£*-raaB£ 
0 2 1 IziK-r. **WI=l*K»BJfe*«:3 2 
— MJ-yS?£3 3. ««agk^3 4 33*0:51^**© 
[H]i|5iai;S£«$-§^l=-r-5fcttCD7KIs]ilX^3 5 ij&ofcft 

[0 16 4] H2 2l=«#S5fe*tt3 2©fc43!0£jF 

t. «»s**{*3 2i*ia2 2i=*-rj:5'EtjB«ajfe© 
2ic*-r«fc3i=*fiaiiii*«:3 2(*a«s3 6. a**® 

3 7. M4bin«3 8. 

[0 16 5] K<baofii3 si*. ^jaLf=7K*®iiJi-r-5fc 

tt£fl.<*«fc «*9tl»*. *fe*a«3 7 t4$»Jft»* 
ftLlc«#©tftf&£fr5fc*!>f::. ^fLt*«3Si L^fflfi 

j&t»*4a;6©'h}M;£fr?±T?»* Ll\ 

[0 1 6 6] 02 1 I=fcix-C3 514*0*1^. 

«±-r-s*a>iH3ja$sgi=-r,5/itfci<)cosP3rT?j5y. c 

[o i 6 7] TKEms^^ *?I4. Wi:M|3 8l=8N-« 

y*¥*&Bfl.«#'h*l**fl.(*aWBl*&*tTl**. 
[01 6 8] «*HRttHJm*-h>iv93 3Cil^-C 
02 31=0 2 1 l=«Lfc»»aa©RffiB*ijj« 
*-h'Jyi?3 3 aBBAM**— * 4 O t*HRtt 
X"C-X4 1 ©2ai=fl*tU **i*h.«« (zkfcl^B* 

*iSCt4<1?t4. TkaM*.'*— X©|*a4 1 I=l4tefi 
£f=l4*aafi^*£ftS*fl.<*£?ttA*VC;fc<., ffr 
IE*ls]i|Jtart3 5©-7-<";/-?l4. h'J vS?*« 

aLfcBi=i*«»*-i-y^s?rt<D*ittttxK— X4 1 

o©*«#-7-r <y<7bmtZ* : 3lz?&. zot$7H& 
#■7* •y^l*Hrie*lalJ|R'>H- .fc y £¥$)SB?t&J&</jN 

[0 16 9] wOTJ:3J5E«Jt$t«.-«tT?. £jSLfc7K 

r*fi««i=«»*-hy->i?3 3'v|HjjR$4i«. *@a 

S3 5 lia:ftl=?F£Lft <■<:*,*<. «»B;fc:*«:©« 
[0 17 0] B«©ai8l=-3lvc% 



Ll\, *ft*»**eK**A*RI=»**itflfca3 4 
c©W=0«fc«iMi*«a*«*&i!):«4-r 
•y-i»$A#iTS3<. «7-^?I4«£MI©«#aA®<kfi 
L-Cfey. «8»*-hy-y^&«t&**i5«»l4-a 

-©sma»a3 4©7-r ?$i=ett&s*iT^e,. 
arofta-oaaa^fl-a**.*. a*. «mtti:i3 4 

I4&-T L t IMIiUflE fc Mfl l=#tt* $ &KI4ft < . 

[Ol 7 1] -taLfc.fc3fta*a-hy 
*C«E»- Baa&&*a&r«::j:4t&*LLi. aa 

-xv^j^attLras^tttsstt. aai=*QaBa 

9 3»l=. J!ft«L,fc*£f4. 

e> ©aa*<fc fc*u ten* — h y ? i?« t ana-a 

afc«fctf*0JRaa£:;&<a»r£;h.. **i€*utfrt»i:* 

[O 1 7 2] Ja±©«fc5ft»T?«#©f*«&;RI4*©lH]J|3l 
l=fiffl*iH.££?U* (-7-r 14. ^aa©ftffl. -r 

a#5fct*(D3fch^lRll=lRl)^-3-C. &*(=/]%*< ft -5 J: 5 

^«Bfl,SA</J^ < ft* C 1 14-t-ih.fi l+aa5g*l= .fcoT 
a£tt*3l-33g&a*<*£<ft.5 (> LfctfoT. £fl.«:£ 
Sfiftl=BBU -?-*t-eJh.©£fl.f*©¥i$iafl.g;&<f&* 
l='H* < *-5J:5lc-r*vtf. -ta>*rRll=l3)**oT35tt:l4 

[0 17 3] w©*^ fctitf. «5Jl4flt*&aBlc|i L 

Ti4. iwtft^-r?^ (tea • waaas&if) 

«fl8Sl oo/<ni as. «8^a (-ry^7U«?©*a* 

?u*) *3o^ni aat-rs. —35, *©iaaaai=a 
LTI4. a^bsiia (-«^;t?©4ijfl,») ©¥^a 
fl,g$so((nissi:u ^laiia^-f (aa«*a 

aa^Cif) I43 O urn gat LTfc< :iT, 
©3S(*l=ii L r * ©i&® ft IfrGl'MOgSH) A— X l=fr 

^•5. ^ti&w^-f •y^©¥J&iafl.ai4a^*i*-5-<* 
aa*a©ttai=a43«raa. a**-tA<t?**. 

[0 17 4] ttz. ZO>b&. ^?Lt*:©^n.ai4. 35t* 

wt*«»*uLv £fl.s*<*#< fcst. st?ia*i=a 

^Rrfi6ft3iEl*:©«:®A<^ < ft y . 3S«:©^BiaffiSJS-V> 

was (d) . jtaaa cs P ) . ^fta (e) 14. 

D=(1/Sp) • (4E/(1 — E) ) 

©H«i=fcy, ±E©naa*>sfc-r«. *fl.{*©ika 



(20) 



4$B8¥6 — 1 8 8 008 



[oi 75] ±&<7)m&G>i&n&}&o>mi£m\zit®i!zL 

[0176] B2 4l=KftSH««fcyialJRLfc7K*nS?l= 

[0177] SftMlclt. KSBJ6*«:3 2t. KS* 
- f- 'J 3 3 £*»jfi««4 3 £B:fc«4 

35 (la^-er) .tyjss. *fc. -*t©iEaxt;ft«i 
©a^^fcasfcttBiciBBLTi^. asm**** 

3 2 I*. S2 2l=^$*i,&«MSH3L l£<b*PJfii, BBKB 

[oi7 8] *«3a««4 3i4. gfcsais-eifejSLfc* 

*SkiS*-B-*fc«><D««*iRttL-CL^o BAS4 4 

i*. *»a«B*^BSi**fc*>©Ba». &&im*« 

^[all§£i|3ttnLT^.5. B2 5I4. 02 1 h 
'J v i? 3 3 a>*Rfr e>HfcattSife£. i 

-5 *8i3f-e«] Br LfcJS^<DBf®*«^= 
[0 17 9] 4tt*BttB-Cfcy. MitmmT?&iff& 

a*U* C«7-fv40 SEiti. TKIUitR'^-i' vSitmt 

mm* y t.¥*s«fl.e*«/hs < aiuta** 3 2 

[0 18 0] H2 5tC^Lfc*[H]IttM3 5^a&*l*7K 

I*. zKIISliTkOiS*^*^ BK«»©jl1E*#l:: 
«fcor-t<0#«SitA<^J&-5. zkaftfc-a^TI*-*©* 
*SUft-r-S©-C?P«gffil4*<. l^MHfc LTl*-5©l** 
©^ll1?^r-54,(DT?fc-5„ 7KI§lJft^3 5rtrcS«* 
ttfe*?l{t CftflB** I*. 5 0%J*Lt 

L. *BttkBBI=J:-3T#7LaNf=flM£ 
tltz*. )!><»& L A** fttSHfC L T S3 < . 
[0 1 8 1] *©{&»«« 4 3 t LTI4. ^go(M7 

[0182] *f=/j^ro«3£7T>ro*>fryi=EB<*^ 

[0 18 3] *fcfc-*«a£KI-f--C£fi£*©-S|J£an 

asa-cmum**. zniz«fey, #*#£fta*ii- 
a y a££**Bani=B u s-ttr * 

[0 18 4] EEBftfr&&«aBB?-l*£a*£8ft£ 

fiMbSF-a-ttt^o-esMbatt^at l&iv ei 
[0185] ^*©-«t£it*«ft*-a-*^at?i*» 



rt?. 

[0186] jfti==i*L*i?irat^r*f=a««>«fim7fi 
«»a. aaaa. M«:«aoff«$«s$H2 6i:« 

T. 

[0 18 7] £&£3 7ICHLTI4. S»(03AI4 5 

ax* ^^-r-5*iRisa^fc4fissro-5* 1 aa/£itt 

L, C©r5^&»(S]-r5Sa>73lR]lc|^lt. SiHi3 6 

t a-r 3 7 ¥a ±©B4>* e>aaa*;*£ s#r 
fcft©«»i©»4 6£«?/s-r-&. B*r**?Lfto*e 
^asic^orxA-xicaii^r^aictfiaL. sis 

5. crojg^, *a#*M»'vaa-r«=&*iBji:-r«fe 
*i=. «maaafT^«i«aa)3«B4 7. 48. 49 

[0188] aft»aa3 8tr^fi|js^7i«:-c«flt 

m-WM5 ooaawfitt^iziBSLrfc^ cos 
^&©a^©aA«s6c. *lt. m«HH3 6i:a-r 
•s<nroa^b*ia®ici4EfT-r-5*iSiii=aa<Da5 1 

52. 53. 5 4*T?S< <fc 5 LTfc < . £©3 

aaiisssayatjfcifrrotro-e&y. d>s<i:tf 
© a % 2 ffli®£i_t*\ &aR5i=sa*a y at?* 3 

«. c:c^B<bffla^£fitr47Ktt£*L(*©?t£aSL 

feB&R*3— * a©aa cc©a^. 54) A%&a*<-r 
<fc-5i--r-5. ffisi*3(MraA^ayA*t-5aai*. aa 
©sg£B*>T«affiKi£ * y tBitaibAiaaaaa 

[01 8 9] Ei_t. *BaE©a<b#jaiz£-r -stkotih] 

fc. ±eo>«i=ai«TH:. i^^tattafc***^©® 

aufcaat*oTu^s. 

[01 90] «ai=j:or 1 &si:-rsaffA<a'jE-5a^ 
tffcy. a^mEE^a-rsa^i*. «a-r«a*t«ao> 
jEasp©a*a*p*-ri-*i&a*«a5-5. *fci*. aatc* 
•pri*aa«:©fettic»-r*®*Axe, % a»«a«-a 

a 2 7 K*r«fc 5 ic. a»* -h'j-,/v3 3 ©jRtttfta 
©aBi=aaaa«ft:3 2o>aaaaa^aar«aa 
tu -tca>««ifiaa3 4^aa$)K^«fcaj=-r«. 
c<Dcti=«fcy. «»«js©aa*<a<'5:sti^^i=. 
*aaa3 5*N6©Bata<&y, •nattoat^aa 

[0191] *B*ai=J:*itfaS8«:B**at^*ct 

*<K'(b»ia-hi^fifcLfc7Ki*-r^^i=as*^. 
aa<«aaa©aa*j#«*i4-*ctAtT?**. 
[oi9 2] «ic@«:a»?-ffi*aaai: ura^ta 

ttBSStfl OO-CJelT-Cfty. *fiE-TS*l4 



(21) 



1 8 8 0 0 8 



lZtA,am*VtX&&tf*WmzJ:tili. jStMfcll©* 

#itftiz-t**>fr\z&&+zzttfx$z. *fc. 
m t l x m l fc«»s* t * 4 o 

[0 19 3] *fcWaL.fc*5lc. MOMI^^E 
[0 19 4] **8)!©a3©@W£3fi£-r-5fcto©*ll3 

a»RB£:rrsi8aa*aju «»0>jg«si:*<s$ij(= 

aa**^ &ig®&©a#a*<#;i©a*435S&^t>Sm 
j&<aa*ft*^&j8®a©«aa©SaaA<ftrE«a3& 

ai=BLn>**>. *fci*. «-jgag&©a<bjwa7b<*a 

a«^fr utus ^ t saat-r -saaaft-efe*. 
[0195] ®2 B\z®ijiLtzi&nwmo>mf$.mz& 
y. jiiTtsiwr*. 

[0 19 6] *«MI-«^>^«li:^bSiJfili3J:i;c*t 

&waai=»a**tfca»RjB«*rrssaa«a;u 
aroaassa* & «aa<«a * Jh.*-3#jgg«s©«mffi 

®SjroK^b«l8IAt*ji(DK<b«iaEKA> fcaibStoMfta* 

;h.*o#i£aa©a<b&ja©saii*<atriBa<bJH3SB&i= 
m Lx^zmmo®i&n&ti*. man*. 02 sic** 
^*«icK{bso«3 t&nm3 7. Rifmmmmeo 
*>e»«a*4x*aaa5 5S. aaaa<i3-®-ti=fc.& 

j; y am taa t fc«a *<a if e. fts . cro^a «* * 
©«»i=6i»-ci*. aai*©aaaft. xmamnmm 

5 8^e,aaa3 7©B«®l::aa*:h.-5.> *f=. K<b 
$r?&«££U*. S5fi®ffltft>i<0^b»l3iEBS 9^6K 

ftjw«3 8©«aai=tti&*4i4. 
[oi9 7] ^fc^roffiict. RissroesfiB^E^jrc 

tt«Lfcaa©a»«a*«*lf&*i*. B2 9C:*aH 
RWttT?ftyRK©l*J«^6««a3 7««RB3 6. 
[0 19 8] 1 -3(0e®fiP5 5l±M-fiO©K-fbSUa3 8*< 

»J©®sa©Rai=fc5«ifta3 7tS«8, S*»5» 
*iT«fit*^itU5. C©£?fc«a©*8J(4®;fe|::fci\ 
T«E^li R ©CO R fiS 1= ff£J$ * *t<5 «**3KK 5 8 lctft*S $ 
♦l«»a3 7©««ffil=fiWft**l*. ttfbSO-efcSffia 
I*. RflS©n«^&»fl:«!ia3 8l=tta*^*. Sfcfc 
*MSSRf8©*H!!li:U Mfc*«tt*Raa>*HIII= U R 



aa>*«*&*«taa-r«m*tfc«. 

[0 1 9 9] 04 4l=**HI=**M<D**«aO!>Ma 
[0 2O0] 1 -Odi&m&S 5ttR1S*-T?fcyRaC0rt 

fia*Ne.«»a3 7, msa@3 6, wtjMi3 8*ta* 
**irtx*. c©«fc?JSR{sttw®msu5 5A<aa®. 
aaa*a<*s7i=j:yaa(=a«S;h.-cns. c©* 
5>aaa©«»ma»=:feuT* aaaRaaoa&aa 
© Rfis i=aa * ti $ aaaa 5 s i=aa * *u aaa 3 
7©a«ai=«a**i4. aaa-easaai*. r©© 
noii©. #£aa^ji©afb^%a5 9AN&a^ja3 
8s®i=«a**t-5>. =a>*9i=naaa>a*a 
ta-<fcaao«a«fti=fit»r. aaaeaaoaa 
tu itattasnaoaafc&tattiiau r©© 
*hb© #jg aaaaoaa&a* & aa * aar * a a 

[0201] a«aaai=aar«aa. xaafcaa 
i=a*-r«KafN«afi&*ai=*-¥>*ffa*BA£-tt 

aaa-ci ±a»©fias?ra©®ff oxt as* Rra>& t 

[0 2 0 2] C©raH$«ft-ri>^Ri: LT. 

Kfcivci*. eaa©s«gat uxa«©a«a©± 

i=*#s«a-aau fc-stMtaa^Eiz Lfc^-ot 
7K»*ais*-e-a-5a*ttt. l < i*«*tt%ia*afe?¥* 

[o 2 o 3] *aaa>aK*&icai\fta*KAa>w* 
at;aa*«aHi=<fcoTtta-r*. H3or=^ah> 
§att©@^*a«• : ?■^fflt^fcaamii©aitass!** 
H3oicfcL>-c. s«a@6oi*. mtm&f-wm 
as 1 Rr=a*i4t l<i*. «*isaM6 2*<ai#**t 

[02 04] H3 1 i=c©BSMMT?©«5aa»©as 

si*s» ; fHi*saa*3fc©'r*> (7df» saa 
i^-rtmz^ a*a4»u<tta*a!feia©«*«=<i:y 
a&a*tt«^La*a*a-rfe»aa)MaB-eaaL 
fc7K$a-v*M=ajRUTaai=ffli=s*5aataat?# 
*«ai=a%. n*i=Mrt&j:tf*KaaHa*uiea 

[02 05] aaca-eaau^ya h>a» 
B»s» : Ft«i©7'p h>a«ai=j:yaajwaa 

(5tW6 3©^iBi) iz«5js*^« 0 a^bsijaes-c 
±mLtzmt. a*tt4, u < i*«*atiaro«*i=«fc 
y. ^^64©crt<. aaaa®avaaaRi=jSt. 

[02 0 6] &-t©«fc5i=*£is!ca.5saft/fi*ge. 
«*a<tt^ L«7ictt**-r fcft-*coi«Mian?± 



(22) ^B8¥6- 1 8 8 0 0 8 



& L fc* £ 1=55* L X MSi * ft KSfStt^H 
ir«tt-e#*ttJlteo*l=, i»J|Jll,fc*r4®fi?a+£ 

Rout-raw****. $ t>\zz<z>mmi~tsi*xmmsm 

* 4, fl-SBfr & ©*#coaaDJS L 1= ft ic^a fc * 

[0 2 0 7] Lfci'oT, 

[0 2 0 8] *£Hf=««B*f£* L<tt«*tt*B± 

ib^ia. ->y*t Kay;k tefiLmsm. (-tf^v) 
a> vaunts;® 13. if tmm x- # * . 

[0209] *fc. B#fi£ LTI4. SfcHfl-^-ftSH 
[0 2 10] HftSa-T-BSSIi: LTIt. h^SSS 
JfrVBtf'JV- (iSS* : Nation ( JfeSDu Pont ttSi) 

x**:/ifi***-rft>Ku x^ u>^©ffi-r *>5e&r 

*BBfl!>**-cfc* B<bftia& * ZH&H® l=«BT z s 
£lMtflHv*'iii©'t>i=*B»Rfc L.Tf£ffl-ra%S£* 

[0211] jfec att©£«B?©tfttf *slm::iI7II 
f=aaTS5i££ L-Ct***«a?©a*fteB£ ■ ai 

[0212] wih.i=,©^&l=j3l*TSfl¥R©3I 

*i * m x -6 fc toicttaroesfiprojg aap# * «*«i3i-r 

[0 2 13] 3fel=*BS©lttrotl4l::||-f SSSKlcoix 
TUTI=SlWrS. *#6WI*>*y-,H>fci:©Mili## 

8#£«*M£i=ssHfti&-r-&. man* * ; -ju&nm. 

* «m«£Ba>«§ * ffljft«j-r -s fc*>© * ro-c & * . 
[0214] *n«>m4a>gwi=iir4fi^i*. a*a 

t utMia&tfu ti^mmiz&ftzHtznmnmzm 

X.fcBft«BI=*li-C. «S«S7y-f^ vt\zftm 
[0 2 15] *-*fc%*»BI=a3HTI*. BfttttOS 



fi£«5£B<bBSct£*©-t?&"&. «4l|=J:V. 
[0 2 1 6] *&l=aft«»*i6l=6l%Ttt. BOB. 

Bitaa*BRa*&&ft&«a«aBBBai=attL 
-cffliN-ci^. zommt. ite#a*ft«**«a~ 

tlcn— r— >3>UTff5CtA<ff*Ut^ BIS** 
[0 2 17] JelTIC*3eiE©S5 2» Sl3*JJ:tfm4©B 

-r a. 

[0 2 18] SSJ60Q1 3 

B2 4lcOT*3ttB*Hta£«a*tt*B£Lfe. £ 
1St LTI44EBSE3 V6Wt1 0h©§g (6 0W 

h) t Lfc. BttBB***i=aB*ifcf=s«»©»tt 
effi-efc^. #fi«»©*3fittH2 2i;*fay-eao 

[0 2 1 9] BttS&?B£R 3 6f4Bd 100//u(D 

isa*t7^*>sffflu {-©BaaaBKaBMtt 
sbbb* utt»**. ptfe (f7Q 

e.Bi2 2i=*r«as<D«»ffi3 7js*t;iift«ia3 8* 

EfiLT, — v^r fc-6-tr/<U— $ 3 9£Bl% 

fc, B**B3 7. B<b»lffi3 8 tt««N i ©£*{** 
BBU «»ffil*ai?lS»fli*<4 0~6 0^ni T?©Bffl 
l=*y. 4> ifefiTC 5 0//m ©«B©¥i$«?ie*»oT 
U-S. *V— Kl4H«r=5 0/ini 8£©¥ttn?LS£t 

iftftMaoanizMu ■viiye^roffiMEtffifiropTF 

E*f*#Lfc. K»a3 7©«»^#5^*-a-SSi:l5- 

ai=ft*K^bfflatB(**»^«»HR3 e fc«fci;-b/< 

U-^ 3 9 OIIIL (S<b»jai=ouxTr4-€-<D®©7l 
^KSUfcSb) »7*a-jHtB*|||ttLt, 
CA^It7/U3- ;UA<SAL»S:U«t5l=Lf=. 02 51= 

B2 1 i=qcL^««a%a>aaB«»-4-. 
[0220] K»a«k^3 4ii«ii§i-c. znjnmz® 

x^/wtafljoaa^Wft-e. ¥^fflfl.gi oozing 

BJtt3 5i*eityn-#tt0Btttt*7L4t (^^fflfl. 

i4 0/tnigS, *fl.fiso%aS) a>*B«9<r?9 
*ffAL"CJ3<. *tfeia«a4 3 t LTI4«g57TVS 

[022 1] h'J ^S?l=l*^l/»lft?. 

— ;U:7lC=1 : 2 ^ A^lfc (attKI=l4 1 : 

t Lfc) . 

[0 2 2 2] itttB2 

aa«i 3ti5a©afit«)9!a<*T?&-6A<. watm 



C23) 
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m 3 a . 7kiHiilRr> 4v>> roqussm&jb^i* y 5 o u m 

[0 2 2 3] tb«003 
it«e93i:Ur. *©J:5ft*eft:£8to£L,fc. -Tftfc 

[0 2 2 4] KLt ©«;&£«£-?. 2 AttSlZ-Cftttt* 
1*fcei*B3 2lz*-j-„ lt«0«2. itRfi!I3-ClilSS 

4xft ^fettle. *a<5$BLftfii©£t6£EjtLfc*:«>,t 
[0 2 2 5] C4i6l=aLTSHfi«1 3T?[*S1«i:5 y 

[0 2 2 6] ftfc. ±&&&mvft'<tz#Hlt. -t4xfc* 

itT?g*6-r, 3K©#*W£jB?ini6-e&-s. en*.!*, 
sr. BtKte©fc-&*m. «9*.i4. xf>i/xs«8, 

7;US=«5/»ftl* U4ffl£*— Xl= Lfc^&. &-51M4 

&-51M4S i cs*ro«£*m*x&ft 

■5 fcjh.f4\fcl,\ fc*lW4«It£?Ltt©g®£ig 

a, &Hmt LTI43 0~8 0%gS. ¥^Jffl?LS<tL 

TEfiuaTics* £ssa+#ft£*L£§i«-c?#ft < ft 

«A**«JB©««M31£*M£TU Sfc**.-?-©*,© 

ft y-rtfr Jftttftatm t lt * 

ft. 

[0 2 2 7] £fc. <5^»*l=-3Htt. #^143*© 
*©*«ttllW«rcfcy. ttta8t7tctt©#S*<>a«;£iI* 
fc*>l=l4»*Ll*. fflLuO«d. -> 3— K 
©ISBfcftS©-e. #ai=l48iei4t4&-3TI4ft&ft 
I*. tttHBTftt. 7iy-;u«lg % jtfyxx-rVUfJB. 55 
tt-bsua— XS?©7x>UK ^*afli. ISMp-ft£*<»*L 
L^. £*LS*L-CI4A>t4y. TKI43 0%!&£. _tEI4 
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